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ns^v^mzmmui sFETt. mifc<fcr>*02igSfMi sfet^, mi^ 
mmui sFETi:, ifffBii2i^irMi sFETi^^nmrnm^mmui sfe 

|ffSaili^j;t>*^2^MMi SFETii, t5faSifeJ;t>*^2^mMi sfe 

Ti:, mmmii5xx^m2mWiMi sFET(D^n'en^v%±mz.m^^ti. 
mumimMMi sfeti*. mm^miii^mm<D^mizmw.f£:^mzm^-t^ 

ifffBii2MMMi sFETtt. mm^mi'^mm<D^mzm^f£:^mizm^t^ 

fffiami ^i:t>*ll2MMMI SFETa)^tl^tlcoy-Xtt, Iff IHII 1 ^ J: t)^ 

[m^T^2] mm^immui sFET(Dv-7.. Ki/>r>(D-^ics^ 

^ilf(c^MSti§l5f31=glitt7-*-^ll®-;^i:, ltrfB^2^iiMI SFEToy- 

mmmmtm-(DmmMizmm^tix\>^^zt^nmtt^m^miBm<D^m 
im^^s] mmmi^^tj^m2mmMi sFET0^n'en0^- hn 
^m^^)^±M(DmwiMizmm^nx^^^zt%:mwLtt^m^mixit2izm 
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Cll^^4] fffiaHl ^J:t>*ll2j|gg&M I S FETCD-etl^tl(Dy~7>{C 

[ii*:^5] mtmmmmm. MtHmngmMi sFETc^y-xm^ 
izmm^n^m2mmmmmti!)^^t^i). mi mmnmm t mmm 2mmmmm 

mmv- Fnii, m^^fi^^t.-t^:f^^jmxm^'^nx\^^zt^mmtt^ 

1 fei:t)^'l|2^7^M I S F E T^. H 1 J:t>*ll 2 IglJfM I S F E T h> Hl^ 

^x^m2mmMi sPETt^im^. mmm immMi sFETj3<fet>*ifffHSi 

mmUl SFETi:, mmm2mmMl SFETi3J;t)fB&tB^2^tMMI SFE 

mmmii5^x:^m2mmMi sfet^, mmmiiB^v^m2mmMi sfe 
Tit. ^mi^&^<D^mzm^^t\. 

mmmimmui sfeti^, mnm2mmMi sFETo^^-hmmo^-)^ 

lata^2^MMI S FETtt, 15 IBH 1 IgiJfM I S FET(Z)>!f - 

^±ic@BM$4x, mm^mi*im^(D^mizmw.^£ijmizm^'t^m2mMmzm- 
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't^^^^S Q 

immui sFETB^mmt.. iff ih^ 2 ^j^m i s FET&r>'Mfa^2igi&M 
I s F E Tm^m^t(Dmicmu^nx\i^^ z t ^m'^tt^m^^s\,zmm<D 

l|lfcJ:t>*l|2^ii||MI SFET^, H 1 J;Df||2i^i&M I S F E T i:. Hi 
feJ:t^H2|gfMMI SFET^Sr^i^. ffflB^ 1 !^i&M I S F E T J3 <fc t^MIBm 
1 mMM I S F E T i:. mU% 2 WMU I S F E T J3 J; Xlmt^^ 2 liMM I S F 
E T i: A^x^^^ b ^ ^ U iz ;i/ $: ^ S ^^f^^gaii^S o T , 
ltfSBHlJ3J:t;il2^JiMI SFET^, ItflBlll ^ i: t^H 2 |gi&M I SFE 

|ffiaillfeJ;t;i|2MMMI SFETli. mtl^l^^tf^2mMMl SFE 
Th> lffl3mifeJ:tJ^H2|giftMI SFET(Z)^tl€nj:y%±aSlC?^^$tl, 

mmm^mmAi sFETti, ttjfH4^^#:a«0^ffi{csii:7&:^fpi{cM^-t^ 

mUmimmAl SFETc^FIz-T lafail2|glfMI SFET(Dy-h 
W^t. |$iaHl|g|*MI SFET® Fl/-r>i:li> lllcfir^#«Ji^:rM/T5 

l«8aH2|iMMI S FET(Z) Kl/-f laSaH 1 MM I SFET0>!f-h 
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^xj^m2^mmmMt.it. m-(DmmM\zm^^nx\^^^ z t^^mtt ^m^ 
m 1 0 mm(D^mmmmm. 

m^mi 2] mm^iis^nm2fpmmmm\t:<9;mf)^^f£*). mm 

mmm2mmMi sFET(D\i'u>(ytmmm2^r^mmMt.(Dmiz 
^2Avrmfi^mf&-^tix\^^zt^nwit-t^m^mi ottc^ti imm<D^ 

mmmmm. 

, mmmiiB^xj^m2Avrm\t. mit^y^:^y'y('NNmf)^^^j^^zt^m 

m^miA] mmf^iis^n^2fpmmnMi>ts mm^t^mnmfj^^^ji 
^zt^nmt-t^m^T^i 0-1 3(Dot>(DnM-^-mizmmo)^m^mmm 

Mo 

[^^3^1 5] mmmimmui sFET(Dmi^^-hmm\t. ^orm 
mxmmmi^-h^i^mhmmtm^mizmm^ti. mmm2mmMi sfe 
T(Dm2^- hmm\i.. ^(Drm^xmmm2^^-h^\^ii!,Lmmtn%mizm 
m^tix^^^zt^n'^tt^m^^i 0-1 4<Dz)*>(D^M^-mizmmo)^ 
mmmmUo 

m^mi 6] mmmimmui sFET(Dmi^- hmm^^zj^mmm 
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\^^szt^wmt-t^m^^i o~i 5(Doh(Dip!M^-mizmm<D^mmm 

xmmm2tpmmmMizmm-^n. mmm2mm^it. mmm2^'-h3\^ii!,L 
mm^nmbxmtmi^mmnMizmm-^nxi^^^zt^nwitt^m^mi 
0-1 7 <Do%<DnM-^-mzmm<D^mmmmn. 

xmrnmimmui sFET^mi^-hmmtmLxisi). mmm2^-h^\ 
^muMii. mB^2mMi^o)mmmxmmm2mmMi sFET<?)m2y- 
hmmtrnhx^^^zt^nwit-t^m^mi o~i ao^o-^cDiniM^-mizm 

m^m2o] filial ly-h 81 ^mb«Mii, taism i ^simm i s f e 
T(D^i^- hnmt-mzmm^nxis^). mmm2^'-h^\^B!,bmmit, 

mB^2mmMl S FET(Z)||2>!f- h«^^-#:{C«^$ tlT 3 ^ $:#i!t 

tt^m^^i oti^b 1 9 <D\^tnp-mzmm<D^mi^mnmUo 

m^^2i] mmmimmui sFETo^-hnmit. mtmimm 
i$^(omm3(DMm^mtj^oizmm'^n, mmm2mMMi s FEx^y- hm 
Mit. mB^2mMi^(Dm^U(DMm-kmti^^izmfS(.^nx\,^^ztkmmt 
t^m^mi oi3^^2 o(D\^-fiMh-:^\ztmo>^miie^mmmm.. 

[m*^2 2] muw>i^^nm2>f-v^\^^Lm.m\t. i/un^m® 
mnmt^(om.mzmm-^nrciy^)'^^ \^mtxmi^'^tix\^^^z.t^w^t-t 
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l|2|g|&MI SFETli, n^^:^;i/MMI SFETT'm$4x> KffB^l^i: 

t>'ll2MMMI S FET«, p5^-v^;i/MMI S F E T-e^^$tlTVN§3 ^ 

mm^XJ^m^^mMl SFETt. l|lfej:t>'l|2j|gmMI SFET^. Hi 

^jiz^^zmmui sFETt^m:^. mmmimmMi sFEns^xj^mM^m 
imMui sFETi:> mmmzmmMi sFETi5^xj^mm^2mMMi sf 

mmimmMi sfeti*, 4^#^«^(^)±®{cM^;?i^{cE^-t-6iii 
mtm^mmu i s f e ti*, mm^miiiim^(o^mizmw.^£i3mizm^t^ 

(b) mmmiis^n^2t^mMi sFETtmtmi^^tj^m2mmMi sf 
ET(D±miz. mmm2mmMi sFETo^^-hmmt. itfiH^ i igi&M i s 

FET(Z)Fi^-r>i: $:«^e^tcg^M-t §11 1 ^mmmM^m^L. mmm i « 

MIS FETO^- hmmt. mBs^2mW}Ml SFET(D\^U^yt.^m%&3 

( c ) Iff iHH ife J: t>*ii 2 eft r^#« M ® ±BP (cm 1 mmm ^irrbx^i^^v^m 
2^-h3\^iiibnm-km^t^xm. 

(d) ijfiB (c) xm(D^. mmmii5^t^m2^-hm^mvmm0±mizm 
1 ^j:t>*m2^ji^$:?^^i-§3ii{cj:oT. mmm imMmzmf^^nr=.m I 
mmui sFET0h^u^ytmmmi^mmmMt^mM.mzmmb. mmm 
2mMmzm^-^tirzm2mmMi s f et (d \^ u>( y tmmm2^rmmm t 

iimumzmmt^jim. 
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( e ) mmm i mmi^(Dmmmz¥- hmmm^in-Lxmrn^nt^mm^ i mm 
mtm 2 mMi^(Dmmu iz^^-h mmm ^ifrbxm^^nrci mmm zmmuis 

(f) mmmi^'-hB\^ii!,Lmm(D±miz, mmmi^^-hm^ii^bmmtm 
Bm 2 ^mmnM tizmt^^ o jcs i wmifL^m^Lx^<D\Hmizm i mmm 

m t: mmm i ^ mmmm t.izm-t^^^izm2 mm^ ^m^vxt^muzmz 

m^m 2 5] laia ( c ) umit. mm^ i s j: t;^ 2 ^pmmmMcDmm 

rmmM<D±mi,cm$imimmm^ifrbxmmmi^^xj^m2^-h^\^mhm 

mm (d) umit. mmmimmmt. mmmiiB^x^m2^'-h^\^B!,Lm 
mt^mom2 mmm k^^t^jimt. 1$ ibh 2 mmm t itft am 1 mmm t. ^ 

IB J: t>\ tffiam 2 ^mmmM(Dmm<Dmm^^ v tm ^sm-t §11 2 p^p 
sx^h. mmmiis^xfm2mG(D{HmzmmM^mtbiKtixmt. mmm2 
mmm(D±m izmmm 1 s «k ikh 2 mMn^^m^-t ^ztiz^^x. mmm 1 ^ 
Mmzm^-^titcmmm 1 is^mm i s f e tct) k i^-r > ^trriH^ 1 ^^r^#«ji^ 
^msm^-<'jrMtmmmimo0iH3(DmmMt^ifrbxm%mzmmL. mm 
m 2 mmmzi^m-^i[\^t=.mmm 2 mmu isfetcdki/^t^ tmmm 2 cft^# 
nmh^mmj^')rMtmmm2fm<D\Hm(7ymnMt^itLx%%m\z^m.'f 

mm (e) xmt. mmmii^iix:fm2^-v^\^mb%mt. mmmns^n 
xsm 2 fm^o^mnmis^mmm 2 mmm\z j: o xmht\.fc'^mxmm^mii^mm 
^mmmt r i: ^c J: o T, mmm iiB^nm2 mmw^c^^n^i^ommmzm 
m^-v mmm ^m^-t^jimt. mm^miiiimi^± izmmhtcmi^-hmm 
^ X ^ > ^ bxmmm 1 ^ j: ti^m 2 mMi^oy^n^eti^^mmmzm 1 - 
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2^- h§i$mb«^^Mmt-'5xg^, mm^mii^mm±izmmLr=.m2^- 
h mmm x ^ > t t mmm i ^ - h mmm tt'^m^^n r=. mmm i ^ j: t>' 
f$ 2 mMii^(D^n^Mmmmizm 2 ^^r^- hmmm ^m^L, mm^ 1 

miiS^Xfm2l^mMI SFET t.. ||lfej;t>'^2!^MMI SFET^. f$ 1 

is^xfm2mmMi sFETt^m^. mBmimmui s f e t ^ j: r>*itf ih^ 

im^Mi sFETi:, mm^2mmMi SFETi^^X^mmm2mmUI SF 

E T i: L ^ ^ U i2 ;i/ b> 

trf sBH 2 istMM I sFETii, mm^mi^muo^MKmm^ijmizm^-t^ 

(a) ^mi^mmo)^^0m inm^^ lis ^x:^m 2t^mMi SFET mi 

feJ:t)f^21^iftMI S FETS:0^-t-5X^, 

(b) l&SBUl feJ:tKm2^3iMI SFETi:|fjSB^lfej:tKm2|giiMI SF 

ET(D±mz. mmm2mW}Mi sFET^^'-hmmt. mmmimmMi s 
FET(D]^u>(yt ^mM^mizmmt^m i ^mmmm^m^b. mum i i^m 

MI SFET(D>5f- Iff fan 2 |gi&M I S F E TO) F l/>r > i: $:S^6^I 

(c) lufB (b) xm<D^. W!mmi^2:x^m2tp^mmM0±micmiis^x:^ 
m 2 ^m^t^ zinz^-ox. mmm i mmmzm^^thtzm i is^mm i 
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sFETo Kb>r> tmm^ i ^mmmMt^mM.mizmmb. mmm 2 mmi^^ 

(d) mm (c) xmm. mmm imMi^(Dmmmc^- hmmm^ifrvxm^ 

(e) iasaiii>tf-hditmL«M®±§isjc. mtmi^-h3\^ii!,bmmtm 
mm 2 cf»r^^mji t izm-t s j: e) ten 1 mm^^m^ bx^c^Pimzmi mmm 
^mi^^^. mm^2^~h^\^n!,Lmm(D±mz. iffiB^2>^f-h?i$aibm 
mtmmmi^mmmmtizm-t^^oizm2mm^^M^bx^(D[Hmizm2 
mnM^mtbrhtixm. 

[11^^2 7] lufH (e) xm(D^. latam 1 J: t>'^ 2 ^jf ^<7)±gPlC 

> KriHiiifej:t;ii2ifgiMMi sFET(D^n^n(D^j-7.tm%mizmm'^n 
^nmmmm^m^'t^xm^-^^iz^tizt^a^ntt^m^T^2 4. 25^ 

i:, irfiHii2^j3iMi s FET®v-7., ]^ \^ y(D-ijizmumizmm^ns 
mmmm^y' -^mo^mi^^m^t^xn^^ibiz^tiztL^nmtt^ m^m 

[m^m2 9] mmmwM}±m(D±Mizmmmiis^xj^m2mmMi sf 
ET:(D^n^n(D^'~hmmizn%mzmm'^n^mmv~ Kisi:, laiB^i^s 

t ^mmt ^xn^^hiz^tizt^mmt-t^ m^m 2 1 um.<D^mwmmm. 

[»^:^3 0] Hi J3J:Uf||2|gi|MI SFETi:. Hi ^3 J: t>*ll 2 if M 

M I s F E T i: ^m^tc:^'^ V ^ji^^t^^mi^mmmmx^-DX. 



9 
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mmmmu i s f e t^, ^^^s«o±®{c?^^$ti, 

mm±mm(D±u izmmmmM i s f e t tf^m^ ^tir^:it^mnt-t^^m 

[11^^3 1] mi i3j:l>*ll2|gi&MI S FETi:, S 1 J: t>*m 2 i^M 
MI SFETilSriiA. 15120 1 lEi&M I S F E T J3 J; tl^lafBH lIStMM I SF 

mmmmu i s f e ti*. ^mwm^(D^mcm^-^u. 

mmmmui sFET(D±micmmm^if\'bx, iaiami^3j:tjfm2igg&Mi 

mm±mm0±miz. mm^mmizmm-t^mmmmM i s f ETtt'^m^^n 
i&fBH 1 j: 2 mmu 1 sFETtmm^y'^T.T-ymt it a vrm^:^ 

MI sFETt^m^. mm^immui s f e t ^ j: rj^tfriBii i m^hm i sf 
ETt. mmmzmmMi sFET^^xj^mmm2mmMi sFETtti^^mm 

^ U ^ ^ U t ;i/ ^ f -5 ^^^IB'liige o T , 

mmmmu i s f e ti*. ^mi^f^mm^^mzm^-^n. 

i-ftBigi&Mi sFET0±mzmmm^ifrvxmm^nr=.mmmmui sfe 
T0^-h\,t. ¥-h(Dr3xrM(Dmmmizmnmizmm^ti^z.tx\ mm 
mmu I s f e To^^-hxit K b-r >{cs^6«r{cg^i^$ti6 z t ^i^mtt^ 
^mmmmmo 

[^^^34] m feJ:t>'m2|g|*MI S FETil, ||l^<fctK||2MM 
MI SFET^l&ii;i, tulBH 1 lg|&M I S F E T J: tJ^ttf fBIHIS^MM I SF 

ETt. mm^2mmui sf et^ ^t:^mmm2mmui sFETi::^)^3c^^ 



miiE# 2003-301 1596 



#2002-224254 



tuiaigi&MI SFET®>?f- hXliKlz-f MIBiEMMI SFETO^f- 

Ciff^^3 5] mifei:0^2|g|&MI SFETi:, ^ 1 J; tl^H 2 *g£M 
MI SFETi:^M^> IfrSam l^KM I SFETfcJ:0|tffailliitMMI SF 
ETh, BtflBm2l|gi&MI S FETfei:t>*|rffH^2|g^MMI S FETh^^iC^^ 

L fc ^ ^ U -fe ;i/ ?: ^ -t S ^^^2fiSH'!ilggT & o T , 

|fffaigi&M I S F E Tli, ^lt#:S^0iffi{CJ^fi^$tl, 

trfiaigi*Mi sFET(D±mizmmmi:ifrLr. mmmmui sfetcd^^- 
tata#«ji®±gi5{cifffBiitMM I s F ETiiim^^n. 

[M#^3 6] mi ^<fct>'ll2|gi&MI S FETil, ||l^i:tJf||2MM 
MI SFETilS:{i;t, Sffiaill I^S&M I S F ET ^^XJ^mBm IBMU I SF 
ETi:, Iffiam 2 Igg&M I S FET^j:t>*Saiall2i^MMI S F E T 

# b ^ ^ y -fe ;i/ s: ^ -t § ^#^1 am^s -e & o T , 

trfiaigi*M I S F E Tli, ^#^*:««®±ffi{C?^^$tl. 

mBmmui sFET0±mizmmm^i^bx. mmmmMi sfetcd^- 
mmmmm(D±mzmmmmM i s f e T:;b^?^^$4x. 

[M*«3 7] mBmm^(D±mizmmm^ifi'bxwsBmmM i s f e t 
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MI sFETt^m^> mmf^imwjMi sFETis^wm^immui sf 

ETt. mmmzmmui S FETi3J:rjfHti|Hll2|§^MMI SFET tti^^m^ 

mmmmM i s f e xii, ^mi^m^(D±mizm^-^ti. 

mmmmMi sFET(D±mizmmm^iftbx. luiaigi&Mi sfeto^- 

mmmmu i s f e tcd^- hit. mmm2mmmzm%mKmm^i^. 
mmmmmmui sFET(D\^\y^yitm$m2mmm^ifr-^'rizmmf^im 

m^ms 9] mm^2mmm<D±mizmmm^iftLxmmmmMi s f 
ETtf^mm^ti. 

imt^2m^^^. 

mmm 2mit. mmm 2 mmm izn^mizmm ^n^zt^nmtt^m^m 

m^m4: 0] mmmimmmit^mmxmm^n. 
mmm 1 mmmit. u rm^iftbxmmmmM i s f e t<?) k i^-f 



itilE# 2003-3011596 



#2 002-224254 



[m^^4 2] ||lfei:0^||2]^g&MI ||lfe<fctJf||2MM 
ItffHIglftMI SFET(7)±gPJCM^m$:/M.r?^^$4x, 

itfiH#mjicD±gis{c, iffiH^gEMM I s F E Ttf^m^-^n. 

a 

[m^m4 4 ] mmmmu i s f e t ^m.ommm^ifrbx^mmmMti'^ 

M I S F ETi:$:fix.fe^^'J-fe;i/$:^t-'5^^^HB'li^ST'&oT, 

itfiBigi&M I s F E Tii, ^mi^m^o^mizj^^-^n. 

mummMi sFET(D^-hxi.t\^u>(yizm%mizmmt^mmmiiK m 
mmmu i s f e t ©±ifij izmmm ^if^Lxm^-^n. 

mmmnm(D±miz. mmmu 1 s f ETti'^mm^n. 

mmmnmt. mmmmM 1 s f et^^- hmmtit. mmmmM i s f e 
T ^mommmizm^^nt:^mm^izm^x. mmmm^izimTK^ntcLzf^^ 



1 3 
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[M^^4 8] ||lfeJ:t>*^2l^aiMI SFET^, l|lj3i:t5m2MM 
M I S F E T h ^ U -fe;i/$:^1-^4^##:fa'li^g®|gji:^i£T-feo T 

^mii^m^<D^mizmmM i s f e t ^m^-t^xnt. 
t^mmmm(D±miz. mmmmu i s f e t ^mm-t^xmt. 

itiiaMMM I S F E T(Z)y- hmS^ $:«^6?ItC^^-t-5X^i:, 

m^m4: 9] KfiH#«ji^isfM<^#«mT% mmm^^ui sfet(x> 

>!f- F2§tt>' F l/>f >r^$:m^6«;Cg^Mt€)#Slit7b^?^^$n<5 z: Sr^Mi: -tS 

[^^^50] SlfeJ;t>*^2|gi&MI SFET^, l|l^J:t;il2|tM 
M I S F E T i: ^ U •fe;i/$:^-t-'5^#^fH1SI^S0$gji;^?^TS>oT 

4^^#:^«(D±®{C|gi&MI S FET$:?^^-t-5X^^. 
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Iff la^fsasflcjiE, ^n^^v zfmmm ^ mm^ a- ^ - - > i- ^ i: . 

[0 0 0 1 ] 

§?MI S F E T &fflVNT#fi^b7t S R AM (Static Random Access Memory) 

[0 0 0 2] 

[t^e^RcZ)^^] 

^!ilffl®:^Wa:^^ftfa'^^S®-ST'&'S S RAM (Static Random Access M 
emory) M;^^^ 4 n :^^;i/i5[M I S F E T (Metal-Insulator-Senicon 
ductor-Field-Effect-Transistor) 2 P ^ -V tWl/MM I SFETi:-?^^ 
y ■fe;l/^II^UTV^-g>o b;?)^t, Z.<Z)S^!)V^4^^^'5^±CMO S (Complementar 
y-Metal-Oxide-Semi conductor) MSRAMli, ^#^*;S^(Z)i®{C 6 M^M I 

43t.> CMOS$:?^figt-<5fe«)®P>a.t>*ni5[i:7x;i/M^&t>*n5^^:^^;bMMI S 
FET^ p5^'V*;i/MMI S FETi:$:^}i-t-5'irx;i/^||fIi|Jc7b^igMli:^<5^ 
^CMO SMS RAMli, ;<^U-fe;i/-!?--f XcDH/h^^SH-e^-So 
[0 0 0 3] 
[|§W5()^«?S^bcI:e)i:f SfgS] 
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8- 8 8 3 2 8-^<2:^{CtB«$nTV^SJ:e)^C. ^ ^ U •fe;i/$:^fi^-t I SF 
[0 0 04] 

f--v:^^;i/MMI S FETi; 2M©p^-v:^^;vMMI S F E T ?:^##:ajK±tcafe 
[0 0 0 5] 

[0 0 0 6] 

x\t. v-Ts. \^\^>(yiBiixiff-h^±mmmm\zmmt^f:Lmzm^(D^'u 

[0 0 0 7] 
[0 0 0 8] 
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[0 0 0 9] 

[0 0 10] 

fi^tlfeHl fei:tJ^m2^3tMI SFETi:. H 1 ^3 i: tK^ 2 i^i&M I SFET 
mi fej:t>*^2MMMI SFET^$:^;i, taSaHl lg|&M I SFETfej; 

xj^mmmimMMi sfet^:, mm^2mmMi sFETis^t^mmmzmm 

SufHUl feJ:t>'m2^jiMI SFETi:, ItfSBI^ 1 J: t>*ll 2 |gi&M I SFE 
l&SBmifeJ:t)fm2MMMI SFETli. lalHIll ^ J: tKS 2 ^olM I SFE 

itfias 1 mmu i s f e Tti, mm^^i^m^0^micmw.fjt:^mzm^'t^ 

mm^2mMMI SFETtt. l«ia^#^S«®i®iCSE^;^lRjiCM^E-t§ 

mmmimMMi s FET<z)y-;^i:. mmmzmmui s FET(Z)>!f- h« 

ttjiaH 2 IJ^MM I S FET(Z)y-Xh. tuiaHlMMI S FET®>!f- h« 
=li:, ltffa^21^i&MI SFET® Fl/>f ^2 tfJ^^«Ji$:/rLT^V^ 

MB^iig^MMi s FET<z)0i>^'- h«^ii, mm^i^- hmmtmt^ 
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zj^mmmi^mmmMtKm-t^j:^izm^^thrzm2mm^\H(Dm2mmMt 

[0 0 11] 

tr=.. ±B^mi^Bmmm\t. m^itrm(D (a) (f ) jcioTS^jt 

(a) ^mi^m^(D^^(D^immizmi^^x:fm2mmuisFET:t.. 01 

(b) mmmi^^xj^m2^mMi sFETi:ifffa0ifei:t;ii2igiiMi sf 
ET(D±apic, mBm2mmMi sFET(D^-hmmt. srrtani igg&M i s 

MI S FET(D>^f- h«^ii:> trfiaH 2 Igi&M I S F ET0 K U^f > i: Srm^fi^ 

2^-hm^ii!,Lmm^mm-t^j:m. 

(d) tffia (c) XS®^, ltfiamifej:t>*ll2>5f-hBltmb«^®±g|SlcS 

1 ^3j:t)f||2||®#:§:J^fig-rS3i:lCj:oT, tfflBm 1 ^Ji#JlC?^fig$tlfelll 

mmui sFET(D\i^i^-(yt.mmmi^mmmMt.^m%mizmmb. mmm 

2 mMmcm^-^nr^m 2 mmu isfet^fiz-t ytmmm 2 ^^mmmM t 

(e) m^mimmiifo^mmmz^- vmmm^i>n.xj^^-^titcmmmimm 
MI sFETo^- vnmtwmmi^- h^i^mumnii^m^e^icg^Mb. 
mB'B2mm^o>mmmz^- hmmi^^iThxjf^m'^ixrz.mwm2mmHi s 
FET(7)>!f- h«@i:Ma02>f- h§[^mLm^^^«^6^icg^iii-§x@, 

(f) Btfiam^f- h?i^ffibm#(^±SiJ{c, tffia^iy-h^itffibSMi^trf 
san 2 cfi r^^mM ^icg^fsa:e)ic0i g^ig?L ^ u t ^ (d p^bp (cm #«jf 
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. [0 0 12] 
[0 0 13] 

(mm(Dmm i ) 

mat. ^^m<D-mM0mMx^s s RAM(D:^=^v-b)V(D^mmmv& 

mi KBtXolZ. 3(Z)S RAM®^^U-fe;b (MC) tt, -Mc^ffiM'ffif-* 

-^m (BLT, BLB) tv-\^m (WL) t (D^mmizMU^ titz. 2 m<Dm. 

mui SFET (TRp TRg) > 2M<D|gi&MI S FET (DRp DRg) J3 
j:t>*2McDliMMI SFET (SVp SVg) iZ^^XM^-^nX^^^. 
[0 0 14] 

:jt^U-fe;i/ (MC) $:#^1-S±I2 6M<^MI S FET(De)*>, 2M(Z)^jiM 
I SFET (TRp TR2) feJ;02M®!|gI&MI S FET (DR^ DRg) 
. n^-v:^^;i/§tfMI S FETT'=lfi^S4xTVNSo * fe, 2 M(Z)|gfMM I S F E T 
(SVj, SVg) ti> P5^"^:^^;i/MMI S FETT'llfig$tlTV^So Z:(Z)iliMM 
I SFET (SV^, SVg) It. M^(Z)^^CMO SMS R AM{Cfet^-5:ft^^M 
I S FETlC^^-t'S*;(^T'^-S:«)'J, jiS(D:ft#M I S F E T i: liM^fe 'J. 

-t^^oistmmmi^xmm^tixis^). ti^-Dmrnui sfet (dr^ oRg) 

.at>'^jiM I S F E T (TRp TRg) 0f!KfI^(Z)±§|5{C@eM$ llT V^§o 
[0 0 15] 

^^Ul2;i/ (MC) (DmmMMI SFET (DRp i: tl^^iMM I SFET 
(S vp ltmi(0-r>A-^ I NV^^r^^igb, igi*fflMI SFET (DRg) 
^i:t>*MMMI S FET (SVg) liS2 ®>r > A- i$f I N VgSr^^LT Va^o 
3tie>-M<Z)-r>A-^ I NVp I NVgli^^U-fe;!/ (MC) P^T'3^M^-^$ 
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[0 0 16] 

f^ti*., l^i&^MI SFET (DRp 0Fl/-f>i:. mMMI SFET ( 
SVp (Z)Kl/>r>i:, IKi&MMI SFET (DRg) (D^-ht. mMMI SF 

ET (svg) (D^'-htitm^izmMmizmm^n. ^^ui2;b(D-;^®^a 

y-K (A) mmmui SFET (DRg) 0Kl/-f>i:, i^MM 

I SFET (SVg) <DFL/>f>i:> l^l&ffiM I S F E T (DRj) <D^-ht. 

a)ft&:^(Z)^«y-K (B) $:#^t-So 
[0 0 17] 

±ia>'U ^yy>'n>y^lHl?&CD-:&(DAm;^i^^-ii, ^jiM I S F E T (TR^ 

i^MISFET (TRg) (DV-X. K W'-f >(D-^{cm^fi1lfCg^^$ tlT VnS 
o ^J2lMISFET (TRp ®y-^, i^U^y^mijit. -Mco^liffi-r-' 
^5?l|(D|^<Z)-:^(?)f-*-aiSB LTlcS^6«J(Cg^il$tl, *KiiiMISFET (TR 

•^2M(Z)ltMMI S FET (SVp SVg) (DV-Xti, (Vss) j; U 

=fe;«^(D]gv^M;t^^3 V(7)mi^mffi (vdd) ^^^-th^mm&m (vdd) 

^eiJfCg^^^tl, fa^, •tJ&t)-^ 2M®|gi&M I S F E T (DRp DRg) 

-7s\t. M;itio v(DS^mj± (Vss) 5:^^&-t-5«mmi±?« (Vss) \zn.%m 

^Cg?M$^lTV^S, SjIIMISFET (TRp TRg) > (J^>f-VWmt. V- 

(WL) ^c'S^6^^c^;^$tlTv^-g>o ±sa^^u-fe;i/ (mc) ti, 

^y-K (A, B) 0-:&§:Hi gh. mi5^hovf\Z't^Z.t.\Zi:^}mm^U 
[0 0 18] 

. ji^o^^CMO SMS RAM(Z)^ti^:S*6«r{ci^CT'fe-5o t-^t)-^. 

(Dm^^Lmz\t.. K,W (WL) tCMx.«i!^«J± (Vdd) 
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1Mb. JEjUMISFET (TRp TRg) S: O N {C L/T-^^^^y - K ( A, 

B) on^m^Wim^y'-^w^ (blt. blb) rm^m^. 

^{cii, ^^stifec^-KS (WL) izm^i.mmm& (vdd) ^tmlt. ^ 

iSlMISFET (TRp TRg) O N (CfS il^JC, (BLT 

, BLB) (D-:^^nmn& (vdd) (c^^u, fa^^^rs^iaffi (vss) tc^^ 

■t^riltCjcoT. Igi&M I S F E T (DR^, DRg) a)ON. O F F 
[0019] 

0 2li, ±ia^^Ui2;i/ (MC) (^:ft^6^;&fi|jt$:^-t¥®gl, ms(D&m3 
ia2(Z)A-A' ^{cmofcJ^Sgl. cfJ^^rJ^li, m2®B-B' Bizm-o 

tcmmm, ^mui^it. m^^c-c mizm^rc.mmm'v:^^. mate 

fi? y ^ < t § 4?) {c ^ ^ U iz ^fig t- <5 i: -e ti cog^^MJUc® 

[0 0 2 0] 

mizit. pM•^7x;l/4;b^?^^$tlTV^S„ r(Z)pM't'x;i/4®^^-:9'il?t2tcJ: 
oTMffl$:M^$4xfc?S'M^ (L) iZit. (MC) (D-aP$:^fi^f 

-g) 2 M^KjUM I S F E T (TRp T Rg) j:t)«2M(D|g|&M I S F E T (D 
Rp DRg) *'5?^^$4^TV^-5o ^^-^J^illi 2 {c li, U n >^>fbll?5; if 

[0 0 2 1] 

S^L^v^7&^, M3aiai?&«(^*«i<^nM'^x;i/5i:pM'^7x;i/{c, 
MjaEIji?&$:#^1'Sn^^:^>;i/feJ:t5p5^^:^;i/MI S F E T $ tl 6 M 
iami^MMI SFETtCioTX-rn-^-'iaj^, Yf-'n - ^'E^, l2>>5.r>^ 



2 1 
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[0 0 2 2] 

i2i2{c^i-ie)fc, mmm (l) it. m(Dmij\^ (y^ipd izm^t^m^ 

MJgc (L, L) }^)'^^V^{C^fT^C@^S$tlTV^S„ 2M<^«RjiMI SFET (TR 
P TRg) J3J:tK2M®lgi&MI S FET (DR^ DRg) ©C)*), 
MIS PET (TRj) feiO^lgl&MI S FET (DR^ its -tO^^mm ( 
L) izm^^n. ^tl^<^V-X, Kl/>f ><7)-:&%2VNlC|^5^bTVN-g>, tfe 
, ffi^^^^jiMI S PET (TRg) fe=fctK|gi&MI SFET (DRg) ii, ffi;? 

(Z)?S'f4Mi§c (L) ^zB^^i^. 'tt\.h(Dv -y.. Ku^f ><Z)-^$:^v^^c^^L 

[0 0 2 3] 

-:&<^)^jiM I S P E T (TRp SJ;t;|gg|iMI SPET (DR^ t.. 
©^iiMISPET (TRg) 33 i ?>*]^i&M I S F E T (DRg) ^d^:$>lt 

(D^^t^!^.\znLx>^sMm\zun,-^n^o tr=.. i^i&MisFET (dr^) 

Igl&MISFET (DRp 0^^-VnMlB\t. m<Dmij^ (X;^IrI) \zm^ 
J:e){CSHS$tl. X^fBllCfeVNT, -^©^jiM I S F E T (TR^ fc^J: 
t>*|g|&M I S F E T (DRp i:, ffi^CD^ilM I S F E T (TRg) feJ:t>*|gi& 
MISFET (DRg) i:<^r^(Z)ll^^:$)'iiaiJ±T'^<Z)-5SA^«^5§^L. -^©-^gggp 
±JC^M-tSMMMI S PET (SVp SVg) ^^^^fi^Stl-So rtllCcfcU, ^ 
^Ui2;i/+J--f X$:^/jN"et-5o tfe. j^SfSEM I S F E T (SVp S Vg) ti®® 
miS^ (Y:&|pl) tCg^g^L/TlBg^tl, IgfMMISPET (SVp SVg) ®± 

isic, «MMisFET (svp svg) (Dy-;^icmme«>{cg^i^$n'5m^« 

mis (vdd) 9 0 7{)'^gl©i^;^|pi (Y^^iRi) izm^t^^oizmu-^i^^o mic 
j:*;> ^^uiz;i/i^>f x&iNS/hT't-Sp ^fe, m^mffii^ (Vdd) 9o^*giiii 

■t^ffiMttx-^5riiB LT, BhB(Dmzmm%BU (Vdd) go^r^^^-r-sr 

^{CiU, ^^U-fe;b-9--fX$:^/hT'$S= -rjfct)*., ®(Z)M^f6l (X^^lBl) {C 
^V^T, -l5<Dm.mAl S¥ET (TR^) J: t)f|gi&M I S F E T (DR^ i: 
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, ffi;^0^jtM I S F E T (TRg) -iS^nrnmUl SFET (DRg) t<Dm(D 

MMMisFET (svp svg) ^mnt^tt^iz. mo)mi^\^ (xijm) 

^Cj3V^T, fflM-ftx-^f^BLT, B L B (DmiZmmn&U (Vdd) 9 0$:@Bg 

f -5 z: ^ ck y ^ ^ u -fe ;i/-9->f X Sr^/hT' ^ § o 

[0 0 2 4] 

isiiMISFET (TRp T Rg) ti. SEil p M':7X;i/4 0^®(C?^fig$ 
X. Kl/-f>) h{Ci:oTlf^$4^TV^-5„ *7"c. IglftM I S F E T (DRp 

DRg) \t. ^tLxpm^:j^)]^A<Dmm\zm^^nr=.^-hmmmQt. 
hmmm6 0)±mzm^^nr^^^- h«^7 b ^- vnui Bo^mmo^^m 

[0 0 2 5] 

^jiMISFET (TRj) (DV-X, F ><D-*;5"i:. |gl&M I S F E T 
(DRp ©Fl/-f >i:lin"^M^##:M€l 4{Ci:y— «:jc?^^Sti, 30n* 
M^^^^Wi 4 0±g|Jictt. :^^^2 &mmTht.i[if=.ny ^ ^ h3jN-;i/2 3 

5{)^?^fi^$tlTV%S„ ^fe|g|&MI SFET (DRg) (©y- 7 B (D±g|JlC 

-;b2 2, 2Z(D±.mz\t. h/}N-;i/2 2p^(^-:;^^^2 8 i:=i>^i^ h 

5fx-;i/2 3p«3(Oy^'^^*2 Sh^^mir^^mmnMA 2;5)^?^^$4^T^^-5o 

T> ^jiMISFET (TRj) ®y-X, F J: t>*j^i&M I S F 

ET (DRj) Fl/>f ^T'feSn+M^^filtflJIcl 4 illgi&MI S FET (DRg 
) (Z)>5f-hM7Bi:{i, 3tie>a)y^^*2 8. 2 8 i:cfjr^#M4 2 t 

[0 0 2 6] 

^jIMISFET (TRg) Fl/-f iki&misfet 

(DRg) (3DFl/>r>i:lin'^M^#<*:MJ|!cl4lCJ:y-#:{C?^f!g$tl, Zl(Dn^ 
m^m^W^i 4a)±gpicii, :/^y2 8;b^ii«)ii*tifcn:/^^ h/}x-;i/2 3 
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*^?^fi^$nTV^-£)o |g|&MISFET (DRp 7 B (?)±^lCtt. 

;i/2 2, 2 3(Z)±gp{Ctt, h3jN-;i/2 2p«3(Z)^5y2 8 h/Js 

-;i/2 3i^a):/^^2 8t^mm-t^fpmmnM4 3i)^m^-^nx^^^o ^bx 

, KJiMI SFET (TRg) (7)y-X, K l^-f >(Z)-:^fc<j:t>*|gI&M I SFE 
T (DRg) ® Kl/-r>'T'fe-5n'^M4^##:M^l 4i:i^i&MI SFET (DR^ 
) a)^-hm^7Bi:li, 3tie)(?)^^^2 8, 2 8i:ttrr^^«Ji4 3i:$::A'b 

[0 0 2 7] 

^^^2 8li. M;tli^>^X5^> (W) ^(^^M C^^;!/) l^T'^^^tl. 
tf'r^#«jS4 2, 4 3li, (W) ^(D^M 

figstiSo 3<Dj:e){c, 4'r^#«M4 2, 4:3^±mmxm^t^ztiz^i). 

[0 0 2 8] 

8:5tt>*tfi^^«M4 6, 4 7fCj:y, MjaES&^rfilfi^-tS n5^^:^;i/fei:tJf 

■v:?^;i/MI S FET(Z)y-X • F l/-f >^?>'>^'- h rBl;^>S^6^(C^M$4x-5c 3 

{Cj;y, MI S FETr^(7)^^Sm$:fSM-e$, tHll^(Z)iljf^X tf- K §: fnliX^ 

. ijiStMMISFET (SVp SVg) J: »J =fo±aPiC?^m$ tlSc^iT', ^(D±M(7) 
^MSBUMS 9CD^T\ MI SFETr^(Dm^6^^,^^^ie)^^J:^Jtj, IH^cD 

[0 0 2 9] 

Igi&MISFET (DRg) (D>:f- h«1i7 B(D-i^S|5±{Cli, IgfMM I S F 
ET (SVp ;^>^?^^$-n, i^i&MISFET (DR^) (D^^- hMMT 3 0-^ 
m±lZ},t. ifSMMISFET (SVg) *^?^fiK$tlTV>So 
[0 0 3 0] 



2 4 
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^gfMMISFET (SVp \t. r^^mi^M (KU>f» 5 7, cft|gi|£^^ 

6^{cioT«j^$tiTv>^o isfMMisFET (svj) 0r3^m^m (K 

b-f>) 5 7 1*, ^(Z)TBP{C?^^$tlfc:/^^*5 5i3cl;t>V'^'UrM4 8 $:^LT 

SO|fffH>^^^*2 8, 2 8 $:'^LTH&iB^a2lMI SFET (TRj) (Z)y-X, 
Fl/-f >(^>-;^feit>*|gi&MI S FET (DRp 0 K U'^f ^T"^^ n 
fl€l4i:, igi&MISFET (DRg) a)>!f- hMM 7 B ^cm^^f1J{Cg^M$ 

[0 0 3 1] 

ISIMMISFET (SVg) li, T§P^#^M (FU'-f» 57, cfT^^^^*^ 
M5 8, ±^^mi^m (V-X) 5 9S:||MtfeEEg#tt^^(Z)||Ji#: (Pg) i:^ 
^(DmMi^ (Pg) (Z){aiM{C^'-h,1ife^)l6 3 5:^LT?^fi^$nfcy-hm^6 
6i:^CJ:oTll^$4^TV^So MMMISFET (SVg) ©T^^^^c® (K 
l/>r» 5 71*, ^0TaPlC?^^Stlfe>^^^5 5fei:t?Ay TM4 8 ?::^UT 
|fffHcfr^^«M4 SlC^^^tlTfeU, ^ ^{CZl(Z)cfira#mJi4 3feJ:t>'^®T 
m<Dmmzf^^28. 2 8$::^UTl«tH^jiMI SFET (TRg) 
Fl/-r>(Z)-^feJ:t)«|gi&MI S FET (DRg) © y-XT'$>-5 n'^M^##fI 

i^i4, i:igi&MisFET (DRp (D^- hnMi B tizn^mizmM-^n 

[0 0 3 2] 

MMMISFET (SVp SVg) t*. TgP4^#^ji5 7^'JFl/-f 

{cK-::^$4x, pMi> U ii>]^"e#fig$4xSo t^t)*), ^S^MM I S F E T (S 
Vj, SVg) ^>y3>jlT'J^*K$nfepf--V:^;i/MMI SFETT'«^S4X 



2 5 
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[0 0 3 3] 

ttc, y^^'s b^m^t^iyv^ymit. mmui sfet (sv^ svg 

[0 0 3 4] 

HC^^yss) i:^>^''Xx>:^^^;^ji-5ttir^#«Ji4 2, 4 3 iicD^STmM 
^^m^-^n. mmUlSFET (SV^ SVg) ^cf»r^^«M4 2. 4 3(D± 

^P^c?^^KT'^-5o tti^#mM4 2. 4 3ii. ^yir:^^y (w) 

^MH-e^fi^L, AUrJi4 8 $:^LTc|irBl#mji4 2, 4 3®±SPJC>>Un> 
[0 0 3 5] 

^J3, AyTM4 8tt. -gilJ^aWNj^, Til^. T i N)l(Dm®)^Xl*> WN 
[0 0 3 6] 

i^MMisFET (sv^, sVg) co^tL^n(D>^^- hS^ie e^i, mn^^^ 

Pg) icMbTgBM-^6lJJC?^^$tl^. 
[0 0 3 7] 

Z(D^OiZ. Ig^MMISFET (SVp SVg) tt, V-X, (^-V*;!/ 



2 6 
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t^o t^^iD^. ilMMISFET (SVp SVg) 0^^^^)]y^1^Mm^(D 

ISFET (sVp sVg) (D^'^^MMitmf^^'^o^mMi^oyMM-MO)^^ 

VM^-^n^o 3tlCck»J. i^MMISFET (SV^. S Vg) :^;H[i§r 
[0 0 3 8] 

MMM ISFET (SVp 0>!f- hrnUe 6li. -e®T^g|J(C?^fig$n;£:>!f 

-h?i^ffibm^5i (5 1b) izm%mzmm-^tix\>^^o ^T^t^^oizm 
MMi sFET (svp <D¥-hmme e ^mn^v^(DmMi^ (pp tc^br 
^^m^miz"^^ \^'yyit-)iv<izm^t^xm^mmbx. is^mmi sfet ( 

1 (5 1b) (D±mlz^t':f^^8 0i^)m^^7hti^r^:^)\y'-t^''JVl b^^j^^^n 
TVNSe tfe. r®^^^*8 0^i, ^cD-gp*"^tffta'4'r4^«Ji4 SlCg^M^tlT 
feU, iiiMMISFETS (SVp (D>!f- 6 6 li. >!f- 

5 1 (5 1b), :/^y8o, tpmmmM4: sis^-c^^cDymo^Wim'f^^z 8 

, 2 8 $:^UT|tfSB^iiMI S F E T (TRg) (OV-X, Kb-f>(D-:^fcj; 
t5|gi&M ISFET (DRg) (DKl/-f >T'fe'5n'^M^##^Mi|!cl 4 i:, MM 
ISFET (DRp hmffiT Bi:tcm^6«rtCg^^$nTVA§o =^^-t<s 

j:e)tc:/5^*8 oti, •:r^^'8 0 ^i)±M<Dmmtitm%mizmm-^n-f. mm 

Sr^OD^gf^^l^I (Y;^I«I) (CM^UTBBgStl^o Z(D^^IZ. ^^^8 00mm 

$:fflv^T, >!f- h5[tmb«^i5 1 (5 1b) ttpmmmM 4 3 t^Mumizm 

[0 0 3 93 
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mmuisFET (svg) <D¥-hmm6eit. "tormmizmm-^titz^ 

- h5i^ffibM5 1 (5 1a) izm%mzmu^nx^^ao ^Ti^^j^oizm 
MMi s FET (s Vg) (D^- hnme 6 ^mn^^<DmMi^ (Pg) ic^lt 

ga^^65Cf--f K'^^;r-;i/^^tC?^^teX@§:l!JMtT, IS^MM I S F E T ( 

me 6(Dmmtf^^-h^\^ihbmm5 1 (5ia) c^breaM^s^tcg^M^ 

[0 0 4 0] 

Z:(D>!f- h§f^mtmM5 1 (51a) ®±g|J{Ctt:/^^8 0:^)^^«)ji*tl?^: 

cfr^#mji4 2tC^M$tlTfeU> IS^MMI SFET (SV2) 0>5f-h«1i6 
6li. >!f- h5l§mb«^5 1 (5 1a), ^^^8 0, cfir^^S«4 2fei:t>* 
^(DTSP<^)I&IB^5^2 8, 2 8S::^LTMBiejiMI SFET (TRj) (7)y 

-X, Kl/-r>CZ)-^fecfct)«l|g|&MI S FET (DRg) (D\^^\y4 yX^^^n'^m 

i{i#^MJ^i4^, igi&M I s F E T (DRg) ©d*- sm^i 7 B {cm^6!;ic 

[0 0 4 1 ] 

J:e)C^^^*8 Oli, :/^y8 0 j:y±M<^iHE (^MiB^M) ^l* 
^oiZ. ^^^*8 0(Z)±§|S$:^^LTSBg$tl-5o rcDi-plC, :/^^8O0lS 

l^lJ^fflv^T, >!f-h5[^mL.mM5 1 (5 1a) t.fpmmnm 4: 2 t^mM,mz 

mm-t^ZtlZ^i). ;i^U-fe;i/if>f XSr^i/hT'^^o ttc. :/5^8 0(Z)±iJ 
lc^Sli'|4x-^IIB LB$:@g«1-^^i:jb'5l?^, ^ ^ U -fe;i/-b'-f X§:li/ht?^ ^ 

o :f^^80it. m^it^y{f7.T-y (w) ^®^M (^<5f;i/) mxm^-^ti^ 

a 

[0 0 4 2] 

rCDi:e>JC, «MMISFET (SVp SVg) ®y-h«@6 6tt, h 

#ffiLm^5i (5 1a, 5 1 h) izmmt^j:oiz. -ff-h^i^mbrnm^ 1 
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(5 1a> 5 1b) IZMLX^BM^m:-'*)-^ \^^yt-JVmzmm-^ti^o Zti 
[0 0 4 3] 

mmmmM i s f ET0±mzmmm^ifi'Vxm^^nr=.mmmmM i s f e 

T (SV^, SVg) (D^-h (6 6) it. y-h (6 6) (DTUXTMO^mnm: 

mmmmui sfet (sv^ svg) (e e) i:. tfftaigi&Mi sf 

ET (SVp SVg) ©y- N (7B) XiiKL/>r> (14) ^(^r^(Z)a^LAX 

mnmx^^^-h^i^mi^mm^ I (51 a. 51b) ^r^LTi&iaiis^M 

MI SFET (SVp SVg) ®>^-h (6 6) C^TiJ^rMft LT?^fig$*lSo 
tf^t>t>. mtm^Ml SFET (SVp SVg) CD>^'-h (Q 6) \t. ^-h 
5ltmLmM5 1 (5 1a. 5 1b) {C^bT g aM-^6!llCg^^$4x> A^o^® 

y-h (6 6) ^DT§l5^cj3v^T. m^A>^7&^s«(Z)i®jcM UTSi:*l^a^cs^n 
si;e){c. h?i#mum^i5 1 (51 a. 5 1 b) , ^mn-e^^cfip^^m 

Jg4 2, 43. ■/^^•'2 8 ^<Dy3izm^^tl^mBmmMl SFE 

T (SVp SVg) <D^-h (7B) XliKU-f> (14) lcm^6^Cg^^$ tl 
■So -t^t)-^, IfifBifSffM I S F E T (SVp S Vg) (D^^-h (6 6) tj:, >^ 
^^2 8(D±gUlC. -^^^2 aj^nmmmmUI SFET (SV^ SVg) (Z)>5f 
-h (6 6) tit. ¥®6^JCfi^Si:e>lCiBg$tl<5o ;i^U'fe;b 

(Dmn. roi± ^ s t =fo ic, ^ ^ u -fe ;i/i^--r X -e t § o 

[0 0 4 4] 

y^^*8 0lj:^^^2 8(©±B|JIC, zf^^lStzf'y^aotit. ¥® 
[0 0 4 5] 

igfMMisFET (svp (D-B^^m^t^mM^ (Pi) iB^vfrnmuis 

FETS (Vg) ©-^P^r^^-t^^Ji^ (Pg) ®-etl^tl®±gP(Cli, Mr^$fe 
^ll§:/M/TmM«i£^ (Vdd) 9 0 tlTV^S, «Mmi±^ (Vdd) 9 

0{j:> HM^ (Pp <^±g|J<^x;i/-jJ^-;i/8 2|^tCS*?)3li^nfe^5^8 5 

2 9 ai£E#2 0 0 3 - 3 0 1 1 5 9 6 
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/M/TitMMI SFETS (Vj) (D±m^mi^M 5 9 i:m^fi?;lC^ 

8 5 ^^hxmmAi s FET (s Vg) oiM^mwm (v-;^) 5 9 

[0 0 4 6] 

±tB««^«M (Vdd) 9 O^llDSB^MtCtt. =fBliffi7'-^^BLT. BL 
B*^J^^§^lTV^eo mS^mffi^ (Vdd) 9 OfecfctJf^Bli'l^T^-^i^BLT, B 

LBii, ig2c7)Y:^fpiicmoT¥^7{c®^uTVN^„ irt£t>%. mm'i&.^-^n 

BLTli, ¥®6<J{CMT-^(^^j||MI S FET (TR^ ^3 ^ t>'l|gi&M I S F 
ET (DRp i:M:&<5 J:e)lC^3l||MI S FET (TRj) ^3 J: tJ^ IgSfM I S F E 
T (DRp (D±g|5$:|iI2(DY:^fpJ{Ct'&oTM&1-^ J:e)}C@gS$tl^o ^Bli'(4 
7-*-^^BLBtt. ^mm\Z%X^1j(D^mAlS¥Ei: (TRg) feJctJ^lgift 
MIS FET (DRg) ilfi^SJ:e){C^i2lMI S FET (TRg) feitKI^UM 
IS FET (DRg) (Z)±aP$:Bl2(DY^|nJtc?&oT^^E-t'5 J:e>tCiHg$tlS 
c ZltltCcfcU. ^^Uiz;i'i^-rX&li/M?$§o ^gffiftf-'-^ISB LTli, ItfIB 
^^^8 5i:|^M(3!)>^5^8 5. |ffSa^5^^8 Oi:|^M(?)>^5y8 0. S&SBtfT^ 
#«ji4 2. 4 3 i:[BlJi(7)cfira#«ji4 4, fcJ:t>'ttftB:/^y2 8 ^|SlJi(^:/^ 
^^*2 8S::rM.T^KlMI SFET (TR^ (DV-T.. Kl/-f> ( n'^§5[^^<*:M 
J|Jcl4) (3Dffi^i:m^^f?^^Cg^M$tVTV^5„ t.f=.. =ffiMttT^-^^B L Bli, Iff 

tB^^^'8 5 i:ioIjico:/^^'8 5, |ffta:/^^*8 0 ^|BlJi(Z)^^^*8 0, t&IB^' 
^#«M4 2, 4 3 ^|llJi®cfi^#«M4 4. fej:tJ^luiB>^^^*2 8i:|^M(^>^ 
^^2 8S::^bT<gjtMI SFET (TRg) Q^V-T.. Kl/>f> (n+M^^^ 

MiiJci4) (Dmshn%mz.^m^^x\i^h. mMm&u (vdd) 90^3^:010 

ffl'ffx-^^BLT. BLBii. m^\m (Cu) f-S^MHT'lffigS 
[0 0 4 7] 

3<Z)J:e)tC, Ig^MMISFET (SVp S Vg) (Y:^(rI) {CP 

^LTlggStl, Ig^MMISFET (SVp SVg) (Z)±SI5tC, *gfMM I S F E 

T (svp svg) ®y-;^tc«^6^jc^M$4x^«a^«j±IS (vdd) 90*^0 
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x$:ii/h"et-5o tr^. nmm&m (vdd) 9 oii^sn'i^x-^HBLT, bl 

LT, BLB®|^JC«^«ffi^ (Vdd) 9 0 SrJ^fig-tSr illC J: U , 

ISFET (TRj) feJ;0|gi&MI S FET (DR^ ffi^^^iclM I S F 
ET (TRg) fe<fct)f]^i&MI S FET (DRg) i:<3D^<D$SfMM I S F E T (S 
Vp SVg) $:iBfib, I^MM ISFET (SV^ SVg) 0)±mzm(Dmi^\^ 

(Y^tRi) {cM&f €>miimffiiii (Vdd) 9o^eBgi/> ^^imisfet (t 

Rj, TRg) feJ:t)f]^l&MI S FET (DR^ DRg) ®±^{C0(DlSf^|pI (Y 

;^fRj) fC^^fe-tS^M-iSf^-^llB LT. BLB§:iHg-t^3i:iCj:U. >l ^ U 

[0 0 4 8] 

±fa«M«i±?^ (Vdd) 9 0feJ:t/ffiffi'f4f-*-^?^B LT, BLB0±ji{Ctt 

> Mr4i^i^i^^:Ji-uT. m2.(Dx:^mizm'ox^nKm^t^v-}^m (wd 

i3J:t)^a^fimffi^ (Vss) 9 1 jb«?^fig$tlTVNSo '7- (WL) {i. 02<D 

Y:^fpifcfevN-c, amSffi^ (Vss) 9 1 (ZDWfciHM^ti^o r^-K^ (wl) 

ii> luie ^ y ^ r^#«M trnMo^-f^^'is^u^mmmM^^ft-i^xmrnMi 

SFET (TRp TRg) ®>!f- hSS 7 A i:«^e«r{C^^$tl, «m«j±|| ( 
Vss) 9 Ui, |l|U;<fffH:/^^*^tfir^^«ji^l^JiC07^^^*feJ:t>'cfir^#l|ji 
^iftLXmmMl SFET (DRp DRg) ®n"^M^#<^iM^ (V-^) 14 
lC«^6<|lCg^i^$tlTVN^„ t7-F^ (WL) J3i:r)f»^«JBEi^ (Vss) 9 lit 

, (cu) ^^i^^tt^^mmxm^^tix^^^o 

[0 0 4 9] 

>^^y8o. 85. nmn&m (vdd) 9 o^t^ffl^t-iST^-^iiBLT, bl 
B^iBiji(7)';''^^8o, 83, 8 5Rxj^mi±mmmMS2iz^i). mmm^^ 

m^-t^n^-?:^)li5J^t^P^'?:^JVMl SFET®y-X- Kl^-r>^0^>f- 

hmiy^mM.mizmm-^ti^o ®a^b^v^^^y, «msiEa9 1 (vss) , u- 
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[0 0 5 0] 

FET (SVp SVg) J:U=feTil5lC?^fiKStl-5>^^^2 8^t;'4Jra#SJi4 6 
, 47V^^tt%iZ. IgfMMISFET (SV^ S Vg) i: U ^±i5JC?^fiK$ 

[0 0 5 1] 

Z<D^OiZ. ^mM(DBM(DS RAM\,t. 2 M(Z)^jiM I S F E T (TRp 
TRg) fcc}:tK2M(Z)|gi&MI S FET (DRp DRg) 1 ® P M-^x;!/ 

4{CJ^figb, 3tl^4M0M I S FET (TRp TRg, DRp D Rg) (^±^5 
}C2M®MMMI S FET (SVp S Vg) S:?^^!^ tT V^§o 
[0 0 5 2] 

-®#^{Cj;y, ^^U-fe;K^c^^®a«> ^M61l{C4M(^MI S FET (T 
Rp TRg, DRp DRg) (Dd5^®^fC^@^t-'5<^)"?;\ 6 M<Z)M I S F E T T' 

ll^$tifel^-x-!f>f >;i/-;i/0^^CMO sM>^^u-fe;i/icjt;^T iM<7)^^ 

P5^i'^;i/M<^IIMMI S FET (SVp SVg) ^4MC^MISFET (TR 
p TRg. DRp DRg) <D±^riC?^^f S(^T% p^^:^;i/M<Z)#Sfii!M I S F 
ET$:S«®nM'i7x;i/ic?^^ig1--5^^CMOS§tf^:Ey-fe;i/i:^j&tj, ^i^ty 

[0 0 5 3] 

iS^ClC, gI4~gI6 1 S:MV^T:*:^J6(D?^S(^SRAM(7)$e>lC#|H>fc#ji$:^ 

0mit:^mtmzmmt^o s RAM(Z)ig5i:;?^£$:mB.9i-'S#i^M0ici3VNT, 
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. m^B. B' ^fiLtc^^^it. |rftHI2I2(Z)B-B' ^^C?^^o fc^ ^ U 
mmmt. n^^:^JVmMl S FETi: pf-^:^;i/MMI S F E T T'^^$ tl-S 

{f, it6m-(omM^^bX^^S<D'Vs 0{c«-e(^-;5r (pf^^^;i/MMi s F 

[0 0 5 4] 

m 1 (D^®(Dm^^^iiMJ^ic^^-:Ji-iim2 $:?^^-r-5o ^^-^^111^2 ^?^^-r§ 

P^^U ^r-^ti^S^ 1 ±{C C V D^T'^ft U n >E 3 b fe^. 

P(D^g|J(^;f^g;5iiE>fl:e/U 3 5: -ft^fltl^Mff^ (Chemical Mechanical Pol 

ishing;CMP)^T'?i)Tlg, ^^t^:itlz^^x. Bopimizmitt/ V ny^3 

^nto z(Dm'?'^mm2^m^t^:iiiiz^i). uTi^>r(Da^i®i® 
izit. m^^mm2iz^^xmm^m&^nrzM'^(DmmMm (l) tr^mm-^ifi 

[0 0 5 5] 

7j^fc, m6izmtJ:^iz. m^iSm^KD-BHzvy (P) ^^^tyUXh. 

^(D-mzit^^m (B) $:>f;r>aAL/fe^, S^K 1 S:^^SbTrtie><D^M 
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[0 0 5 6] 

;i/ 5 - h«fii^i^ 6 ±izmnmt: t X p §5[#*g^^> U 7 p U fe^ 
. nm^m^aiy U3>jl7nfeJ:tKp M^M^^/ U =r 7 p (Z)^4x-rtl(©±BI5 
(C dp ^ 7 ^ Jiie M b T M X. I* C V D iS^ X f b U n > m 8 « f -5 o 
[0 0 5 7] 

n Uil>jl7nfeJ:tJfp U 3 >M 7 p ^M^iT^ iZit. 

m) izt^^m^^^y^xt^. 

[0 0 5 8] 

r^lC, 09 feJ:t>*® 1 OtC^-t J;e)iC, nM^ISa^i/ U 3 »^ 7 n i3 J: p M 
□>m7 p K^-f x^y5^>^1-§:ii:}Cd:y. ;t^y r l/^ 

(Z)p§?'^x;i/4±lCn§![#5gH^i/U3>Jl7 n;{)^^3&S^'- ha@7 A, 7 B $: 

-hmmictim^-t^o m^\tbfjt\^^tiK MjaiiimiJi!c®pM'^x;i/4±ctt 

> nM#M^t/U3>jl7nA^e>«iS^-hmM:^^?^^Stl€>» 
[0 0 5 9] 

y-haS7AJj:, ^itiMISFET (TRp TRg) h«^$:#^L 
. >!f-hm^7Bld;. Igi&MI S FET (DRp DRg) CD>!f- ^«@?:«|^•t 
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7 Bit. mm(DXl:mzm^t^^:^M(D^^/i^-y^^bX:io>'). Y^IbI® 
m. ttS^t>'^¥-'h^lt. m^itO. 13-0. 1 4 
[0 0 6 0] 

^-hmmiA. 7B, 7 c^m^t^izit. m:^ityyt hi'VT.hm^^T. 

3 »1 8 ^ {C nM#|gH^^> U 3 >m 7 n fc^ J: t>* p M^^h^bS/ U =r >m 

LT^^b^>Un>E8i:#|gH^>>';n>jl (7n, 7p) §:M^bTx^v^>^* 
•t<5^-^lCj:b/^T. ^M^>!f-h;^l:W1-Sy--h«M7A, 7 B. 1 C^m^ 
j; < A° ^ - X > ^ i- S - i: 5^^ T' t S o 
[0 0 6 1] 

iSJcfc, SI 1 ica^-t<fee)ic. Mx.lipM't7x;i/4lcnM<^>^Mi^^bTU>* 

n§5['^x;l/5^CpMc7)^$I6tfi:bT5^^'^^$:'<:t>'^^A-t-5r^:{Cj;o 
T> iti£6^{£aM®p"M^#^MJDcl O$:0fig-tS„ n "iff4^#^MJ|!c 9 ti, ^ 
niMI S FET (TRp TRg) > l^l&M I S FET (DR^, DRg) ^itJ^M 
3a[aii?&(Z)n5^-V:^^;i/MM I S F E T®^tl-?tl® V-X, K l/-f > L D D (1 ig 
htly doped drain)#}t{Cf'5;^«?){C?^^L, P "M^^^M^lSc 1 0 li, n^m% 
(Dp^^^;bMMI S FET(DV-X, K U^f > ?: L D Dl^jglC-t-S 7^i?){C?^fi^ 

[0 0 6 2] 

r^{c, ®i 2{cmi*i:e)ic, >?f-hm@7A. 7b, 1 z(r>^t\.^Mmmz 
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[0 0 6 3] 

?^{c, ai 3{c^t-J:e){C, pM'^x;b4{CnM(Z)^Mtl^bTU >*fctit: 

mmmm(Dp^m^mi^mmi s 5:?^^^-^= ;i^uTi/-f <^pM'^x;i/4 {c?^ 

^$tlfen"^l!^##:fMl 4li, ^iiMISFET (TRp T Rg) feiW 
l&MISFET (DRp DRg) (TD-ftl-g^tKOV-X, KU-r>$:^^L, Mia 

ISFET(Dy-X, ]^V^y^m^t^. *fe> M3alll«&Mi§!c(Z)®^LJ&V^p 

MM I SFET®y-7.> KU-r>$:#^1-§i:t^«J]fa>Sa)n+M^##^M^ 

[0 0 6 4] 

Co) mi T^mmt^o isVNT, lai ^izBt^oiz. mmi^mmmLxc 

omn t^-hnmi A. 7B, TCiKZ)^®. feitJ^C oHl 7 ilS^^l h 

^•t^o ^niCiU, >f-hm^7A, 7B, 7C®^®^y-X, FL/>f> ( 
n"^M^#^MJ^l 4, p'^M^^filtfMl 5) (D^®i:{Ci/U-9->r KjiT*fe<&C 
o i/U-tJ--f KM 1 8;^)^?^^$ti-5„ mi 5SJ:r>*llIl etC^-r j:e)tC, rzi^T' 
0Xg{Cj:y> ^^U7b>f lCn^ir:^^;i/M(^fej2lMI S FET (TRp T Rg 
) ^J:t5|gi&MI SFET (DRp DR2) MiaHIIi&lgJllctC p ^-^ 

:^;i/MMISFET (Qp) ^ J:t^'n5^^ :?<>;i/MM I S F E T (El^it-f) A'^?^ 

[0 0 6 5] 

01 6icai- j;e){C. -l5(D^mMl SFET (TR^ ck t>*l|gi&M I S F 
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ET (DRj) 'ft&:&(©©jiM I S F E T (TRg) i: O^lgl&M I S F E T ( 

DRg) m^^Mm^ifrLxm(Dmif\^ (xi^m) izmmLxmu-^ti. 

SFET (DRg) ^y^lgiifMI SFET (DR^) CD^f-hm^7B«. 0®^ 

FET (TRp i3J:af|gi&MI S FET (DR^) •ftfi;^(Z)^iliM I S F E T 
(TRg) J3j:llJ|g||;]V[I S FET (DRg) i:(Z)r^(Z)||^^ilS|5±T'^®-^;«)^ 
^s^U. ^0-m^±iZ^7ltsmMMI SFET (SVp SVg) :^'^?^^$-n 
<5, 

[0 0 6 6] 

r^JctC, mi 7(CS^-tJ:e)iC. MI SFET (TRp T Rg, DR^. DRg, Q 
p) ^UommmtLX. m:^itcyDmxmi\:i/')nymiQlS^V^mittyV 

nym2o^mmh. m^^x^\:^mmmmmmxmitt/vnym2 0(Dmm^^^ 

[0 0 6 7] 

01 8 J3«J:0g|l 9 lC;^-tJ:e)JC, 7 hl/i^X h J1$:VX ^ tc LT± 

AU, ^j^MISFET (TRp TRg) (D^- hUmi A<D±miZny ^ ^ h 
jH-}12 l^m-mV. Igi&MISFET (DRp D Rg) hS^i 7 B ®± 

aptcn>^^ hAh-;i/2 2 ?:?^^-r-5o ^ilM I S F E T (TR^ T Rg 

) feJ:DJ||giilMI S FET (DRp D Rg) ®^4x-etl0y--;^, Fl/^f^ (n 

^M^mi^m^i 4.) (D±mizziy^^ h^^-ji2 3. 24. 2b^j^^L. m 

jailI!^fI^(^pf--V:^^;i/MMI S FET (Qp) hS^i7 Ci3 J;t>'y-:^ 

, Kl/>f> (p'^M^^^M^i 5) (D^ti^ti(Z)±ia5Ca>^^ h;iN-;b2 6 
. 2 7 

[0 0 6 8] 

^^JC, 02 0JC5^1-J:e>{C, ±|33>i5?^ ^^/J^-;^2 1-2 7(Z)|^g|J(C>^^^r 
2 8^J^fKt-<5o 2 8 S:?^^'t'S)lCl*. > ^ ^ h3i-N-;V 2 1 2 

7(©|^g|J$:^t?if-f[:i/Un>ll2 0±{CX/A'y^ U>^*i£T'^^> (Ti) |^i3 
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^xj^mit^^y (TiN) m^mmv. m^^xcvDmx^T iNmi^^xj^^mm 

iibT^>^*xx> (w) m^mmbfc^. ny^^ h^^-)V2 1-2 

[0 0 6 9] 

mz. m2 nz^-t^oiz. mmmtibx. m^itmmi-tizcvDmxm^t 

t/Vnym2 9fe<fe0iE^b^Un>m3 O^ii^LJt^. S2 2fe^t>*gI2 3C 
^"Tcfc-^fC. 77r M/i;xhM$:-7;^^{CLT^-ft:^>U3>ll2 9fei:tKM^[:^ 
UzrvMS 0 K^-f x^y5^>y-r-5rhtcj; U, ±fHn>^^ h:fN-;i/2 1~ 

2 7(Z)^tl€tl<Z)±§PlC?t3 1~3 7 ^m^t^. ZtlfoCDmS 1^3 7<7)ot> 
. ^^UTU^lC?^^34xSif 3 2, 3 3«, 2 2 C^-t J: e) JC. ny^^h 

[0 0 7 0] 

miti/Vnyms 0(DTMc^>^fb^>y 3>m2 9li, ^'ffce/Un>ll3 OS:x 

y^y'^''-t^m(D^hvjmtLxmM^n^. i-^^-^, ^3i-3 7$:?^fig 

-rSR^li, ^T^-fb^Un^MS 0S:x^yf^>^*LTTM<Z)^^l:^>Uii>m2 9 
(3D*®T'X^y^>^9'§:^Jhb. -e®^. ^>fbi/U 3>M2 9 Srx^v^^^^So 
^tiicj; 7 71- h-7X^(D-^t>i±1"tiicj;oT^3 1 ~3 7 i:-ecDTM(^n> 
h3j^-;I/2 1-2 7(D*a^6?;^fiig7b'^Tti7^m^'et>> ^3 1~3 7(DTJi 
<Z)^^bS/U 3>ii2 0 3b^ig5l^!^^cx^y^>^f$tlS3i:^i^v^o 

[0 0 7 1 ] 

<i^tC, ®2 4 feJ:t>*l2I2 5iC^-tJ;e)tC, ^ ^ U r U-f {C?^fig$4xfe^ 3 1 ~ 

3 5(D-eti^ti®i^gptctft^#«ji4 i~4 5$:?^^L. mmmmMmzm^^ 

ntcM^Q. 3 7(Z)^tl^n(Z)P«g§|5{C^lMie?^4 6, 4 7 ?:?^^-tSo t^f^^ 
mji4 1-4 5 J3ckt>*lll ji@B^4 6, 4 7 ^?^^1-€)(Cli. Mxt«3 1'-3 
7C[)|^SIS$:#tf^^bi/Un>jit3 0±lC7.A°>y^U>^^?£T'T i NB^^^V. 

m^^x±mmtbxcvDmx'^m^mmiyrc^> ms i~3 70)mwNmis 

i:t;T i Nll$:^b^6^a^^M^*fC<fcoTI^£i-So 
[0 0 7 2] 

:^^v7\y^izmm^tirz^mmmM4: 1-4 5(Z)e)*>, f|ir^^«M4 u*. 
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^jtMisFET (TRp TRg) 0¥-hmmT At. ^(Dxmvm^^ti^ 

v~]^m (WL) t^n^mizmmt^tci^KmM^^^o ttz. rpmmmM4: 

Aits SiiMISFET (TRp TRg) ® n 1 4 (V~X. K 

i/>r>(5D-;?) (BLT, BLB) t^m^mizmm-t^fci^ 

K^rS-^n^o tfir4^Sji4 5tt, MMISFET (DRp DRg) 

(5Dn'*"M4^#^fii@ci 4 (y-;i) t^a)xnr^m^^ti^mmms.mQ 1 (vs 

[0 0 7 3] 

^:i^^V'^Mm(Dmt^^micM^'^nrz-M<D^mmnM4: 2, 43©- 

^ (tfr^#mM4 2) ^iiMISFET (TRj) (hV-T.. Kl/>r>®- 
;?^J:t;igi&MI SFET (DR^ O K l^-O ^^^1"^ n"^M^#^!|i^I^ 1 4 
i:. |g|&MISFET (DRg) (D^- hMM 7 B 

SKMISFET (SVp (0TiS^#^Ji5 7 (KP-r» «:m^6<^^Cg^i^•t 
-5Mm@Hlli: bX^MS tl-5o (Pfr^#«Ji4 3) li, ^jiMISF 
ET (TRg) <5DV-X, Kl/-r>®-^^3j:i;i|gi&MI S FET (DRg) K 
b-r>$:^^t- <5n+§l!^^^Mi|cl 4 IgiftM I S F E T (DR^) h 

m^7B^, =^(Z)X@-e?^fig$tl§i^MMI S FET (SVg) CDTgP^^^M 

[0 0 7 4] 

tf'r^#«Ji4 1-4 5$:?^figt--&xaxM3ataj^(^)^^«;i/SB^ (miM@sS4 e 

[0 0 7 5] 

^yf7s^ym<n>^m,m^hUh':f'y^^ 8:atJ^*i^^mji4 2,43 in^jt 

C^^^^*2 8;5lt>'cf'r^#«M4 6, 4 7{CJ;*J. MjatlIg|$:#fiK^^ n5"^ 
fc^i:t>*pf-^:^^;i/MI S FET(Z)y-;^ • K b>f >>5L?>*y- hr^*^€^6<J^c^^ 



3 9 



ttJE# 2003-3011596 



#2 002-224254 



[0 0 7 6] 

S2 6fc^i:0®2 7tC5^-tJ:^lC, tfir^#mji4 2, 4 3(0^n^ifl(D 

mm(Do-h. ^tLxmmMi sFET (svp svg) tf^m^^n^mmor 

2,4 3 i:<Z)^®T'mMb^VNe/Ui^->r KMf&*^^C<5<7)$:E5<?ri:;b'5T'^SA 
UrM4 8$:, i/Un^Jl^, cfir^#SM4 2, 4 3 ?:l^^-t-SWEi:<Z)r^lC/r 

[0 0 7 7] 

f=.^0Wm^-XM(ri^O\Z.. TimiPm7b^S=^l{CS#^bT%)MI SFET 
[0 0 7 8] 

rji4 8 $::rM.Ti^rBl^mJi4 2, 4 3CD±g|5ic^>';rr>Mt:?^fi^$4a 
felS^MMI SFET§:?^^-t^z:i:{C<l:y, MI S F E Tr^0MMS^n;?:^&^T' 
?S:fe> AU 7ji4 .8 ^'^m.^^^mz.^xx^y^^7.'ryi:s^hfA^^x^mnM4 

2, 4 3 0^®$:B^l:^SLT^^t:^>^;^x>iC^;iTt;J:V^o 3C^>J:e)JC-t 
[0 0 7 9] 
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tyv=iym^Q<D±3izmm-t^mmtyvnym (52) ^:iLy^y^t^mK 

tbxm^^ti^o #*§H%>>U3>ji5 o«, mmui sfet (sv^ svg 
) (^y-hs^ (6 6) ^mmt^^m^i/vnym (6 4. 6 5) tm-^m 

[0 0 8 0] 

^ jLv^y'^f X^U^BiyV aym^ 0 ^Ji^--y!ft^ztiz^ 

Un>jl4 9(D±§PC-^<Z)>!f-hai^ffiLmM5 1 (5 1a, 5 1b) S:?^^ 
t-<5o >!f- h§f^fflbm@5 1 li, ^(DXmXJ^^-^i^^mMMISFET (S 

Vp svg) izmmt^mmz.mm'^ti. mMui sfet (svp svg) ® 

'5f-h«^(6 6) i:TM(Z)|ijz|MI S FET (TR^, T Rg) J3 J: t>*|g|&M I 
SFET (DRp DR2)^®^i^lC'^M$tlSo 
[0 0 8 1 ] 

A'UrM4 8(0±S|Jfm -t^^tJ-^^StMMI SFET (SVp SVg) 
[0 0 8 2] 

rj^cic, 0 3 2{c^i-j:e»{c> x;l/-/^-^-;l/5 3(^{iM^c$Bii^Jl/)^e)?&-5■t^-f F 
, ;^;1/-7}n-;i/5 3(Di^g|5?:-^t;^f[:iyUn>l!i5 2±{cc VD^5S7?i?fb^>U n 

m^^xz(Dmit^yvziym^m:^^:^y^y'!fLxy.)\^—!i'^'-)\y 

5 S(Dmmzmto Z(Dt^. ±mmitiyVnym<DJLv^y^izm^^xy.)V'- 



mE#2 003-3011596 



#2002-224254 

[0 0 8 3] 

;^-;j^-;^5 3(5!)@$:/i^$<t-■5 3i:^cj: 03 3{C5^-tJ:e)tc, A^Jrm4 
M4 SlC^bT-ftlfc^-a'T't), x;i/-5}x-;i/5 3 ^^)Eg|S^C7^'y TM4 8(Z)*t$r 

(5 5) t:AvrM4. 80mmmm^mut^^t.ti^x^^^o 

[0 0 8 4] 

r^tC, 1113 4 lC^-t<j:e>(C, x;i/-:J-N-;i/5 3(D|:^Sicy5^'5 5 ^r^^^-t-S 

ISFET (SVp SVg) ©TgP^^^M (5 7) ^M^t ^^'^^miy V ny 
[0 0 8 5] 

;^;i/-5ix-;ix5 3(^p^g|Jic?^fi&$4xfc>^^y 5 5ii. Tji4 8 ^ifrvxr 

M(D^immmm4 2,43 hm^e^iicg^M^tis. :/^^*5 5 ^m^t^^m^ 

yvnym <itrc\t7=e)iyr7.iyvziym) t^mmmm4:2. As^m^t 

5ttpmmmM4 2, 4 3ilCD#®T*mMbJ&VN>>Ui?->f K;Ri^i:7b^4DS®^l» 

yn>m) izj^xx^iy'^f^^T-yxm^L. ^(Dmm^mitmmvxmit^yif 
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[0 0 8 6] 

t/vaymi^ip. 5 8i. 5 9 p) ^m^t^izit, m^it^^^^ym^}^--:^ 

Dmx^m^mmbf^^, mmm^n^xzn^^r'EjiyT^iyvziym^^^ 

mz. i/u 3>ii5 8 i iz^^^sjm^^(7)nmtrcitpm^mm^4^y^<iA 

^cYurnvrnmh. m^^rmmmiz^i^xzor'^jvyry^iyvaym^^^^ 
itt^ztiz^i). pM^yvziym^Q p^m^t^. 

[0 0 8 7] 

z<D^olz. r=^)iy77si/^)nym^U^^tbXt/Vnym (5 7 Ps 5 8 

i. 5 9p) ^^m-t^ZtlZ^i). ^'^^BiyV^ymiZit^xm^(Dm^aU^ 
i<i^<X^^0X% Ig^MMISFET (SVp SVg) <DS^^i)'^\^±t J&fe 

, i/v^ym^ s nz^-?:^jim^m<D^n%^^yi'y^At&mt. 
J15 8 i (Dmmzmitty 'J ^ym-fy^^^ji^y^)\y-mmm^B^b. z.(D7.)v-m 
mm^mbx^m<^^^yi'y^Abx^j:\\ T^;i/7 7Xi/u=i>]^(D 
m^i\:\t. hmmm^m^t^rz!^0imi\:xmf£i^^mmLxn 

[0 0 8 8] 

mz. ms 6K^t^oiz. pmy')nym5Q po)±mizcYDmxmity 

Vnyme 1 iS^XfmtyVziymQ 2 ^rlgi'^iiabfc^, :7;«- h hm^ 
^y^^izbxmtyVnymiG 2 ^ F^-rx>)/^>^*f -5ri:{cj:y, MMMI 

SFET (svp svg) ^m^t^mm(D±mizmtyvnym6 2^Bto 

ZKD^^ti/ Unfile 2 li. 3®(DS/U=l>jl (5 7 p, 5 8i, 5 9p)$:X 
7.^\Zhfz.JLv'f'y^\Z)t^X. yV^ym (57 p. 5 8i. 5 9p)$:5(fM 
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j: < 7 N- ^ - - > ^ t r T' ^ -5 o 
[0 0 8 9] 

r^lC, gI3 7fe<}:r>*@3 StC^f i:e)JC, ^^fci/ U n >M 6 2 IC UT 

3M®^U3>M (5 7 p, 5 8i, 5 9 p) §: K^>fx^);5^>y-tSo rtllC 

^-5tfr^4^#^M5 8, pMi/U3>J^5 9 pil}^^f£^±3^mi^M5QlZ^^ 

[0 0 9 0] 

±fBIIM^ (PP 0Tai54^^^M 5 7 tt. MMMISFET (SV^ (?) K 1/ 

^^m^s^Q t(Dmiz&,mt^^m^mi^M5 si^t. mnmizmmMi s fe 
T (svp (5DS«i$:^figL, ^(Dmmit^^^^jmm^m^-t^o 
(Pg) (orm^mii^m^ nt. mmui sfet (svg) (D\^u>(y^m^ 

MMisFET (svg) (Dm^^m^L. ^(DmMit^^ ^^jimm^M^t^ 

o 

[0 0 9 1] 

A'UTJi4 8, i4ir^#SJi4 2®-3gg|5, 3 > ^ ^ h Jix - ;i/ 2 2 J: t)f|gi&M I 

S FETDR2(^'^'- h®^i7 B®-)^SP^M^-g>=fc9lCiHS$tlS. ^ 

(Pg) ^®TMa)^;i/~jr>-;i/5 3, autM4 8. i|fr»mM4 3 

(D-t^m. h3iN-;i/2 2fei:l>'|gi&M I S F E T D Rj(7)>!f - S«S7 

B ® - j^gP ^ M J& <fc e) ICSHS S tl -5 o 
[0 0 9 2] 

±iai/U3>m (5 7 p, 5 8i, 5 9 p) S: K5>fx>y^>^-t-SiglCtt, 

«Mf^ (Pp Pg) <^TifP (r3^mi^M5 7) (Dmm^±3 i^m^mi^m^ 

8feJ:t;±^^#^M5 9) 0MIIJ:y::^^< bT=bJ:VAo r (DO: e) ICfS 
7 7h N^;^^<Z)-^t>-^-rtl{Ci:oT^S#: (Pp Pg) 5 
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[0 0 9 3] 

atcD^mj&m. r^^m^M5 7tfpm^mii^M5 8t<D^miS:m. <=pm^m 

M5 9$:||^fSpM^Un»l (5 7p, 5 9p) ^(Dyfum'^^r^^mii^M 

5 80\^miz^Wit^0^^<^tt>^x^^0x\ mmuisFET (sv^ 

MI s FET (s Vj, s Vg) ® Fi/'-omtfS (Ids) (Di&rkmmx^^M 
m<Dm\^mm mnm&^r) x-m^-t^. 

[0 0 9 4] 

mz. msQizB-t^oiz. m^i^mmit-t^^t-iz^-ox. mmi^ (Pi 
9(D^ti^n(Dmmmmizmitiyvnym^^^^^^- hmmme s 

o ^0)t^. mMi^ (Pp Pg) <^TJi^c?^^$4^Tv^^#^^i>Un>J^;^)^e) 
^■5>^f- h?ftmL/M5 i^;^;i/-7}x-;i/5 3(Z)i^apa):/^^5 5ii, ^-fk^/ 

(lE^bi/U n>M5 2, if-r K>^:t-;i/X/^— 9-5 4) t?^^ 

*^:^t</^eit4^tt:fev^. mMi^ (Pp Pg) i:^(Z)±aJa)^^b^>U n> 

. mmi^ (Pj, Pg) ®±5^§Pie^tC^t:tsy-h,1ie#ll6 3®iiSffi<£TS:B&<? 
[0 0 9 5] 

mma^ (Pi> Pg) ®ffi!i^(Z)>!f-hiifei^m6 3ij:, m^itsoox^i^xro^u 
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Hf Og) , mit^y^jv (TagOg) tj^E(Dmmmi^mvm^bx^^^\ z 
(Dmm^^if izmm-t ^mmui SFET (sv^, svg) <Db^\>^mm&(Dm.m 

[0 0 9 6] 

miti/vnyme 2 (Dm^^mMMi SFET (svp SV2) ®>!f-hmM( 
6 6) ^-^^m^t^mmmtLx. Mx.«si#ig^^un>M6 4$:?^^ 

cYDmx^m^Biy^) nym^mmbfz^. z<D0^'i^^yv nym^mijmizjL 

^y^y-^ft^ztiz^^x. mnm^(DmMii^ (Pp Pg) feJ:t>'^'fb^>U3> 

hmm (6 6) ®-ai5$:#fi^-tS^l#|gH^i/U =1>M6 4 li, 
#; (Pp Pg) fed:t>*>?f- h$ei^ll6 3{C^bTeaM^6^C?^fi^$4X'6(DT\ 

[0 0 9 7] 

±ia#M ^ y 3 > Jl $: X 5=- > ^ L T Hi ^ i/ y n > Ji 6 4 S: -t S • 

y =1 X 5^ > ^iz^i^m^f^xrmomit y 3 >ii 5 2 $: 

x>y5=->^'1-^o rtifCj:*;. B3:^Efft^(D^Ji<*: (Pp Pg) ^^^tT^R^v^fefI 

^(o^^fbt/y =i>m5 2*^ig55S$ti. ^-hm^mhmm^ 1 js^tj^^^b^/y 3 

»l4 9*?^ffif<5o J&^3, ml0^^^^^^yVnyMQ4:0Tmt^-'h^\^m 
U«^5 1 i:(^r^jcii^^b^>y =1>M5 2*^^^•^TV^§<7)T^ f^i^m^i^') 3 

>® 6 4 i:>!7'- h§ftmumM5 1 t:\,tn%mizmm-^nf£\f\ 

[0 0 9 8] 

r^{c, 04 uc^f i:e)Jc. l|i#^^i/yi3>M6 4®^Mfc#«iii:LT 

> M;i{fll2#M^e/y=i>M6 5$:0^t-<5o H2#M^e/ y =i>jg 6 5 5:?^ 

fi^-t-sjctt, ^fb^>y 3>ii5 2(D±mizcvDmx^^(^^iyvnym^mmi^ 
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[0 0 9 9] 
[0 10 0] 

S/U3>M6 5 $:mi#M^i/y n>M6 4{cMbTgag-^6?jtc?^fiK$tiS(D 
[0101] 

3^tT'0X@{ci:y, mnn^(DmMW (Pp Pg) fecbtJ^M'fb^^Un^Jli 
6 2(Dmmz. ||l#^^>>Un>M6 4 i:m2#^^e/y II»^6 5(D^Mjl 
;5)^e)^-5i^MM I S FET (SVp SVg) - hm^i 6 6 tl^o 3 

(3D>!f-hS^6 6li. ^(Z)-gp$:#^1-Sl|2#M^i/Un>J16 5 $:/M^T>!f 

- h^i^mumss 1 iin%m\z^m-^i[\^^o 

[0 10 2] 

^2/ U n >M 6 4 iill 2 U n >J1 6 5 ii, y^m"^^- h 51 ^ m bS^ 

5 1 h\zm.%m\zmw.-^n. mmAi sfet (svg) oD>f-b«^6 Q^m. 
h§i^mLSS5 1 & \z%%mzw^-^n^o 

[0 10 3] 

:L(D^0\Z. ¥-hmm (6 6) ®-01S$:#^-r^Sl#MH^^U=i>Ji6 4 

S:, eg^tt^^oa®^ (Pi> Pg) ^3J:t)fy-hiieiijm6 3ic^bT-t?-'f K'^7;^• 
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5 1 hJ,zmm,mizmmt^m2 0'1^^i/VnyM6 5$:||l#M^^>Un>M6 

•fe;i/-t>--f X$:IS/jNT'geo tfj:t>t>. ¥-hnm (6 6) ^^^^^/^(Z)^ 
M<*: (Pp Pg) fecfcDf>!f-h/iieii^J^6 3{C^LTgaM^e^(C^^fSc ^ife 
, (6 6) $:>5f- h^l^mtm^S l a, 5 l btC^LTSBM-^a^ 

[0 10 4] 

±BO)^^iz. ^-hmme 6^2M(Dmmm (mi#^H^^>un>M64^ 

j:tJf||2#^^i/Un>jl6 5) X^m^t^m-^it. Il2#^^e/U=i>jl6 5 
[0 10 5] 

mz. m4 2izB-t^oiz. mmi±izmmmtbxm^itcyDmxm^ti/ 
^^oizm^mmxmmb. ^MimmmizmittyvnymQ 2(Dmmmm^^ 

VNj:e){Cf -So 

[0 10 6] 

mmw. (Pp Pg) (D^m^tx^m-^^tc^. m^^Aiz^t^oiz. mMi^ ( 

Pp Pg) feiO'M'ffce/U =i>jl6 2(Z)ffi!l^tC?^^$tlfe>!f- h«a6 6 §:X7 
^ > b T ^ (Z)±3gg|S T;^ {C=^3i § -frS o 
[0 10 7] 

±m^''-hmmQ Q<^:i^v^y^\t. ^(DxmxmMi^ (p^ Pg) <^±bnc 
j^m-^ti^nmnmm (9o) i:>!f~N«^i6 6i:a)®«&§:R5<fc«?)Cffe)o 

oT, ¥-hmmG Qit. ^(D±mm^±m^m^m^Q(7)±mm^'')^yijiz 
&.nt^txwj^^it^. UL. ^-hmm6 6t±3^mi^M (y-x) 59 
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[0 10 8] 

gl4 4^i:t>'ia4 SJC^f <J:e)fC, Z: Zl ^ -e<Z)X@C J: U , ^^UTl^-f®# 
^^U-feMlJgclC, TBP^^^iM (Flz-f^) 5 7. cf.r^iii#^M 5 8 

feJ:tJf±^fP^llf*:M (y-;^) (Pp Pg) ^> (P^ 

^^^;i/M(3DiS£MMi s FET (svp s Vg) ii^m^^n^o 

[0 10 9] 

rj^ClC, 1114 6{C^f j:e»iC, i?>fbi/U3>|l7 0C0±g|5(CSfflL;^l§fMMI S 
FET (SVp SVg) h«^6 6^i:t>*±S4^##;M5 9 i:^®±gP(^ 

^m:^^:r.v^y^t^ztiz^^xm^t^o 

[0 110] 
[0 111] 

>fb^>u ii>]^7 3, M-fbi^u 3>E7 2 is enmity vny mi 0 F^>f x^y 

f^>^*-t§^i:tCj:»J. ^^f- h^(taibm^5 lfeJ:tJ«cfir^#«Ji4 2<Z)^ffl^^ 
Mmf 5X;i/-)^-;i/7 4 ^, >5f- h5l$ffibm@5 1^3cJ:tJftfJr^#SM4 3(7) 
^®*'^Mffi-t'5^;i/-5}^-;i/7 5 $:^^1-^o tferOi:^. 1114 8tC^-tJ:e) 
{c, tfjr^^mM4i, 4 4> 4 5 0^n^tl(©^ffi3()^Emi"'SX;i/-*;-;i/7 6 

, 7 7, 7s^mmb. Mmmm<DmiMmm4 6. 4 7(^^®j{)^smt- <5;^;i/ 

[0 112] 

r^^clC, 05 0{C^-ti:e)fC, ±|B;^;i/-;jN-;i/7 4-7 9(^)|*|g|Jlcy^^8 0 

$:?l^^tgt-§o T'^^s 0 $:?^^-t'5{c{i, M;i{f:^;i/-7}^-;i/7 4^7 g^Dp^au 
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[0 113] 

M4 2^:, y^^*2 at^iffbX. mMMl SFET ( S Vg) hS^ 
6 6^, ^MMISFET (TRj) (hV-T.. K >(Z)-^J3 J: tKlgl&M I 
SFET (DRp ®V-X§:^^f 'g>n+M^##:M^l 4 «M I S FE 
T (DRg) ®>!f-h«^7Bi:;()>SV^^C«^6^I^Cg^MSn§o t.fc. >f-V^\ 

tmbm^Sibi:. ^^^80^. tf'r^#mM4 3 i:, y^^28^&:^LT 
, MMMISFET (SVp CD^-Nm^66i:, ©jiM I S F E T (TRg) 
CDV-X, F^>f>(D-;^feJ:tJ^|gi&MI S FET (DRg) ©V-X^rHfiK-r 
Sn'*"M^#^|gJtl 4 i:, Igi&MISFET (DR^) (D>tf- 7 B ilA'^S 

[0 114] 

rz:*T'(OXgJC<ky, 2 M^lsiiM I S F E T (TRp TRg), 2 
M(D|gi&M I S F E T (DRp DRg) J: 2 M^MMM I S F E T (SV^ 
, SVg) {Ci:oT^^$tl-5^^UiE;i/*^lilS^^-r-5o 
[0 115] 

X7f->^T*aM^ (Pp (^±SPc^^^l:^>U=i>M8 1, 73fei:tK^>f[: 
e/U=i>'E7 2, 6 2 $:|g^^t'2>c:iltCj:U. liMMI SFET (SVp SVg 

) (niM^M^^m iv-Ts) 5 9;5)^Mm-t'5x;u-3j>-;b8 2 ^j^fi^-tSo 

[0 116] 

n^JlSl, 7 3;{)^|^£$4afelSmT'X^y^>^-$:-H.|?if:L. ii^CtcM^I::^' U n 
>J17 2. 6 2^X^y5^>^-r<5o CK^^t, El 5 2 ICatf J: e) ^^j'hx'X 
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[0 117] 

>?.;b-;lx-;i/7 9 lCSi?)iit4xfe^^y 8 O^^S^rSmSit'So ^^U 
TU>r{C?^f!g$tlfc;^;i/-7i>-;i/7 6~7 8 ®±iJ$:^oTV^-5^'ft:^/ U =i>|^ 
8 1 $:X>y^>^'UTX;i/-5lN-;i/8 4 (1^5 4) 3 ^ JCi: U > 

-d^-;i/7 6-7 8CiI«?)ji^ti;fe^^^*8 0<Z)^ffi$:Sm$it-5o 
[0 118] 

r^^cic, 0 5 5 {c^-ti:e>{c; 8 2, 8 3, 8 4 ©f^gptc-z^^'s 

^^j^^-t^o zf'p^s ^^m^-t^izit. Mx.^^x;l/-4^-;l/8 2, 8 3, 8 
4(Z)|^SP§:#t^^>^b^/U=I>M8 1 ±\zy^;iy ^ V y ^mx*T i Nj^^Jt^L, 
Mv^TCVD^5feT'T i Njl^s j;0WMS:^i«bfc^, x;i/-^-;i/8 2, 8 3, 

8 4 cD^siS(©T i Nm^^nwrn^^t^mmmmmmiz^^xm^t^o 

[0 119] 

r^^CfC, ins 6fej:r;^|115 7 {C^1-J:e)fC, ^fbi/';=i>M8 l(D±gPlCCVD 
mxmiti/Vny^^a GtmitiyVnyms 7 t^mmbt^^. yythVV:^h 
m^'77.^iZLX7.)l-ii^-JV8 2. 8 3, 8 4 (D±m<Dm^tt/ V ^yBQ 7 t 

<5, HIS 7{C^-tcl;e)lC, ItMMISFET (SVp S Vg) 0±;^iC'&S'r -5 

:;?.;i/-;iN-;b8 2(5!)±ilJic?^^$tifeIB^?i8 8i:, ^.(Dmmms S0)nmKm 

mLxm^^tir^2^0mmm8 sit. viji^izm^t^^^oy^m^^^-y^ 

[0 12 0] 
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05 8^J;OfS5 9JC5^1-J:e)lC. MMM I S F E T (SV^ SVg) 

(D±:^^m^mMs 8 0\H^^izmwM&UQ 0 (vdd) ^m^b. ^Tummn 
mcDmmms 8 0\Hmzm2Mmm&Q^m^t^o tr^. ©j^imisfet ( 

TRp iB^XJ^mmMl SFET (DRj) ® n "^M^^^^tfl^ 1 4 (V-;^, K 
U) RXJ^-f^^^&0(D±1j^m^mUmS8<D\H3izmm'\^'r-^U (BLT. 
BLB) (f'-^^BLT) ^m^b. ^jiMISFET (TRg) ^J: 

t>*ligi&M I S F E T (DRg) ® n'^M^#{*:fIl^ 1 4 (V-X, FU>r» RXJ^ 

-f^^s o0±:^^m^mMm8 8(DmMcmm'\iy'~^wi (blt, blb) 

4t3(Z)gB^^8 8(0\H3Km^mbmmQ 2 ^r^^-tSo 
[0121] 

mi^sffi^go (Vdd) . mmi^y'-^m (blt, blb) , ii2MgB^8 

[0 12 2] 

S?!im]E^9 0 (Vdd) li, ^^^8 b^l^rLXmrnui SFET (SVp 

svg) (Z)±^i5^^^ji (y-;^) 5 q tm^mizmm-^n^o tr=.. mm-\iy' 

-^m (BLT, blb) (D-IS (x-^ISBLT) >^^^''8 4, 8 0, ^ 
r^#mM4 4 J3<fer;^^y2 8$:^UTl£MMI SFET (TR^) (Z)n'^M^^ 

^fl^i4 (y-x. Ki/'fXDffi:^) ^«^e^icg5M$ti, ftfi:^ (f-*-^^B 

LB) l±, -;^^^*84, 80, tfr^#«)i4 4fej;t;>^^^*2 8$:/M>T^jzlM 
ISFET (TRg) CDn'^M^^^^MiDcl 4 (y-;^, Kl/-<>®fl&;^) ilM^ 

[0 12 3] 

7;?cic, 0 6 ofecfc^ige 1 {c^fj:e)ic, ±iaaMmjE^9o (vdd) , ^g^t 

^y'-^m (BLT, BLB) , ||2M@2^i8 9 fei:t)f§(^m LSH^ 9 2*^?^^ 
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•^ntzmmM(^±mcmmn&mQ I (vss) i5^x:^v-m (wd iim^t 
So mmn&UQ i (vss) fej:0«7~Kii (WL) It. me i0x:^mzm^ 

[0 12 4] 

mmm&^Q i (vss) i5^xj^v-m (wd $:?^fig-t-5ic«, *T^^t:^> 

U3>I18 7 (D±mzmmmQ 3 ^r^i^Lfc^, r(7)M^S9 3{C@B?^^9 4 

^VNTZl(Z)iBi^li9 4(Z)|^g|5$:-^tf$fei^jl9 3 ±lCtrfj^Lfe;^^5&T'C u 
miS^XJ^T a NJl$:iiaL;'c^, M^9 4 (DM(D^mfJ:C uHiSitJ^T a N 

$fe^J19 sjcsBH^g 4 ^m^t^mzit. ^^y-fe;KZ)^gpfc?^^$tifc4o 
®5[^mtsHM9 2®-eti^4x(Z)±aP(Z)iB^?i9 4tc^n9 4 a&j^figb. 

^(^l§P9 4 a $:jiDT4o(D5l^mbSB^9 2 ©^tl^tl^-aUSrlBll^t 9 4 
[0 12 5] 

Smmffim9 1 (Vss) 5f$mi/iBi||92, ^^^8 4. 8 0, t|>r^#« 

M4 ^i3^XJ^-f'^^2 S^^LXmmMI SFET (DR^ DRg) 
0n"^M^#^fWl4 (y-X) i:«^6^Cg^gg$4x-g)o »7-KilS (W 

L) it. ^l^mbmUQ 2. ^^^8 4, 8 0, tfi^#«M4 1 fej:tJf^^^*2 
8S::^LT^illMI SFET (TR^ TR2) n'^M^#<i|sMJ|5c 1 4 

IBia2, ^3JC^1-:*:||J|®?^]g(DSRAM7t)^^figf -So 
[0 12 6] 

FET (SVp SVg) =feTSP{C?^^!g$tl-5>^^^2 8&t)fcft^#«Ji4 6 
, 4 Ixnott^lZ. ISEMMISFET (SVj, SVg) i U =fe±SPJC?^m$ 
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[0 12 7] 

IgfMMISFET (SVp SVg) (Dym<Dzf'^if^ 5^^XfA')7M4: 8\t 
[0 12 8] 

T (TRp TRg) fecfctJ^l^i&M I S FET (DRp DRg) ^^^b. ^ti^ 
[0 12 9] 

NI14 8 a ^ V y '^^mvmmb. $ {C^CD±^P{C ^' 5 5 

S#M^S/Ua>Jl (*feliT^;i/7TX^>y n>m) 5 5 a §:C VD^T'§:*I 
Ht. $e>tC^CD±aiS{CCVD^T'^^bi/U=l>Ml 0 1 SriiH-r^o 

Unguis OJi, liMMI S FET (SVp SVg) h^li (6 6) 

mt^^mmty'Jnym (6 4, 6 5) (Mx.«pM) 

[0 13 0] 

10 1$: F^>rx>y^>^^S3i:{cj: ^^^5 5 ?:J^^-r5MJ^Jcmfl:'> 
U3>mi 0 1 ^BL. ^v^Tr0^^b^>U 3>Ei 0 1 ^•^y.^\zLX^m^ 
>>U □>1^5 0feJ:OTN1^4 8 a K^-Yx>v5^>^*-t«53i:{C j; 
5 5fci:t;/tUTji4 8 IrJ^fi^-tSc 
[0131] 

^k\z. EI6 4(c^-tJ:e)(c, cvD^-e*i^ufeiE^l:^>U3>jii 0 2^^b^ 

X^MO^^fc^'Un^j^l 0 1 §:>^5^5 5(D^®*^Sffit-S*T'if^i•tSo 
[0 13 2] 

±fa(^^r^{CJ:tl«, y^^5 5 j3c!:t)fA'Urji4 %^im<D:^v^y ^XM 
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[0 13 3] 

IgEMMISFET (SVp SVg) <D¥-hmmilTm(O^^Ul SFET ( 
TRp TRg) fej:t>*l|gi&MI S FET (DRp DR2) t^g^MtC-^lfflStl^ 

[0 13 4] 
[0 13 5] 

trc\tr't)\yy7 7.i/vnym) i o s^cvurnvmrnb. mv>t. cvd^ 
®j:^;i^<>&sj:e) ^cJ¥v^)lj¥-e^iab, ^^mmmm^mitty u n 6 2 © 

[0 13 6] 

^■e>!f-h5itmbm®?^^M^<z)^'f[:i/un>iii 0 4$:«ji^ (Pp P2) 

CD cfi^gp t T'BS?* t <g> 3 i: ic j: o T. - h §f ^ m b«S0figfIJ|!c(Z)^^be/ U n 

>mi 0 4 tcjii 0 5 ^m^t^o ^kiz. m^ify^ n hni 0 ettcit 

1 0 5(7)|^g|5§:^t^^^be/U =r>]^l 0 4±{C>';1- h Ui^X hUl 0 6 

fe^, 3^^§:^fv\ ^1 0 5(?)p^gpjC7{^S3fe®:7;t N NMl 0 6 5: 

[0 13 7] 
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0 6 ii'^T.i^Ktxmitt/^J nymi 0 4$: "7 ^ ^ Z tLiz ^ 

[0 13 8] 

Siz^t^oiz. miti/Vnymi o 4:^-^7. i7iZLX^U^iyV ziy mi 0 3 
^rM^ttx^y^^^L. (Pp Pg) cOtfMfe<fctJf^ffci/Ur3>lll 0 4 

©TBPtC, #$g^i/U3>mi OSTb^ej^-SliMMI SFET (SVp SVg) 
®>!f-hm@l 0 7$:?^fi^1-S„ m^bi/ U n >Jll 0 4 ©T^Plc^^o 

[0 13 9] 

mmitmm(D:^mx^^-hmmio7(D-m (.^-h^\^ii!,Lmmm) izmm 
mm(Dif'mxmmm&mQ 0 (vdd) is^x^^m^v'-^m (blt, blb) 

[0 14 0] 

±m(Dl]m\Z^nii. ilSfMMISFET (SV^ SVg) ®>5f-h«^10 7 

7 ^-Mo^^'^^BtyVnymi 0 zvm^x^^oyx. mmui SFET (sv 
p SVg) <^)?^^i&X@$:ffil8&'fbT'$^o 
[0141] 

lig^MMISFET (SVj, SVg) a)±gP^#«^M5 9 il^Bliffif-*-^^ (B 

LT. BLB) iik<D^t>t£:^mxm^t^zt^x 

[0 14 2] 

07 i{c^-tJ:e){c. mBmm(Dmmi tmmo>:^mxmMiif^ (p^ 
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mmi^ (Pp Pg) fe<fct>'^fi:i/u n>ji6 2(Z)iiM{c?^^$tifc>f- 
mmmommi tmi^ (m^4^m) x$>^o 

[0 14 3] . 

mzMB^Lfc^Mi^ (p^. Pg) ^^T^^'-hmme 6<Dmmzmiti^vnym 
(Pp Pg) (D±mizm^-^nr:^^itiyvnym6 2%:iLv^y^^ti. 't<Dm 

[0 14 4] 

r^lC, 07 3tCSttJ:e>tC, ^^l:S/U3>|g[7 0±tCCVDi*T^^bS/U3> 

Ml 0 9 Srii^tfe^, Bfffa^;tecD?^Ml ^I«I^C7):^^-e^'- h^itmuMs 
1 <Z)±g|J{cx;i/-3jN-;i/7 5 ;^;b-3t5-;i/7 5(D\H3iz^'^^ 8 o 

[0 14 5] 

mz. mi 4:iz^-t^oiz. mityvnymi 0 2±izcWDmxmitiyVn 
ymi I o^mmbt^^. y^huv%h^^^:^^izLX. (Pp Pg 

) (0±|f|5(Z)^^[:i/U 3>M1 1 0, 1 0 9 j5J:t>'^^l:i/U 3>116 2 
-fx^yf^^^'-r^-^iCJ;^, (Pp Pg) ®±BP{c±g|S^##;M5 9^^ 

Mffi•r-5x;l/-;j^-;l/8 2 5:J^^-tS„ 
[0 14 6] 

#:Ji 5 9 CDffiMKfJ&feS^^-rtifc^-^T'*, ±S^#i*:M 5 9 0±BO)mtiy U 

;r-;i/;^^--tM 0 8 a {Ci:b^Tmj?;<)'5^^^fci?), -y--f K-^^ 1 0 
8 aT'Mt>tlfeM^(^»!f-hmfii6 6:^)^^ffii-SKriC±^4^#f|:Ji5 9§:Mffi$ 
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[0 14 7] 

2GDP«3g|5lC^^^ (8 5) ^B^b. -^hXZ^^^ (8 5) (hlMXZW^i^^- 
(BLT. BLB) ^J^^-th. 
[0 14 8] 

®7 5{C5t1-J:e){C. IS^MMISFET (SVp SVg) ®±^^##:M 5 

9$:^^!Kf SpMi/Un^l^ (5 9 p) i:^®±§|J<D^fl:^Uii>ii6 2h0r4 

[0149] 

117 0 $:X^y^>^*bT^(7)^®§:M#: ( P P2) T-^ii^-ti:, 

■^h\zim^ (P^. Pg) fecfcO^^^bi^U^^me 2a)iiMic^^$ti:rc>ir~h 

[0 15 0] 

i^^CiC, 07 7C5^"t<fc-^{C, ^ifci/U n>M7 0±{CCVD?ST'ii^LrcM^b 
i/Uz3>|ll 0 8 Sr^^^ttx^y^^^fSdiltCj; ^'fbe/Un>il7 0 (Z)± 

§Mc®mu;^aJi^ (P^, Pg) hM6 ecoWMtc^^t^/U 3»l 

1 0 8*^^^-g)i?--f K':7:r-;i':^'^-i?- 1 0 8 a ^r^^^-r-So ZKDilt, ^M^: 
(Pp Pg) ®±asjCJ^fig$tl7^^'fb5/Ua>'|g56 2$r|^^lCX>y5^>yb, ^ 

[0151] 

mz. 0 7 8ic^-tJ;e)lc. ^'fl:i/Uii>jl7 o±jccvD^T'^>ffcS/Ua> 
El 0 9 ^nmx^f^L^. mU%%oyfe-m ^|Ri#(Z):^^"e^'- h?itmL«^5 
1 (D±Bisic;^;i/-7iN-;b7 5 ^B^b. Tsjv-it^-jn 5(Dm^iz-f^^8 0 ^ 

[0 15 2] 
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-/fN-;i/8 2 ^m^^^o 

[0 15 3] 

So 

[0 15 4] 

^(Dnmzrf'y^' (8 5) S^tC::^^^* (8 5) 0±g|5{CM'14x- 

(BLT, BLB) $:?^fig-r-5o 
[0 15 5] 

i^MMI SFET (SVp SVg) h^MilTM^^^iiM I SFET ( 

TRp TRg) J3J:tP|gi{fMI S FET (DR^, DRg) 

[0 15 6] 

tf, g38 OlC:^-ti:e)JC. pM'^x;i/4(Di®lCiKitMI S FET (TR^ 
, TRg) fej:t>*|gi&MI S FET (DR^ D Rg) ^V\T^jiMI 
SFET (TRp TRg) ^3 J: t/lgiftM I S F E T (DRp DRg) ®±gP$:M 
e)^fti/Un>J^{C3>^^ hjJ>-;i/2 2-2 4 SrJ^^bfe^, =i>^^ SjIn- 
;i/2 2-2 4cDP«gSP{cw)l&i^^i:-t-5:/^y2 8 ^LT, ^^b 

i/Ua>i^2 0(^)±|fPJc^fl:t/Ui3>ll2 %}LWi\tV')nym2> Oi:$riiabfe 

3 0$: }^9>(x,y^y^t^ZtiZ^ ii>^^ h/lN-;i/2 2-2 4tfD^tl-? 
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ti<D±mzms i^z4^m^t^o zztx*<Dj:mt. mimm^^mKDm 

[0 15 7] 

^•t^o mmMmmM4 2--4Ait. MA«wi/u-y--r k (wsig) mcD^o 
fj^mmim(Dmmmvm^t^o rnm^mmM^ 2-4 4 $:w^>u-9-'f Fn-e^ 

fi^'rs«^li> M;tli?f3 1-3 4©|^g|J$:-g-t?^^be/Un>j^3 0±lcXA-^y 
{CWi/U-b--r KJl?:iiabfe^. P3 1-3 4©^aP(DW^y-9--r KmfeJ;?)JT 

>f m(D^or£mmim<Dmm^^xm^t^zt.iz^^). ^mmmM4 2-44 

©^SIC^N^UT® (4 8) ^m^Ltc^J. AVTM (4 8) (Z)±BPC#^^'>U 

3>j^A^e>j&sy^^ (5 5) ^mmvtc^jt^xmff^^f^mt.rjt^. 

[0 15 8] 

p) tmiti/vziyme ii5j:xj^^i\:iyv^ym6 2^mmb. m^^xmityv 

nymQ2 ^-^x^lzLXSMo^i/Vnym (57p. 581. 59p) 
>rx^y^>y"t<53^lCj;U> P§l[t/Un»15 7 p ;()^ ?>*5TSP^#^M 5 7 

. t/Vnym^ 8 iti^ibfj^^tpmi^mi^M^ pMi/U zr^ms 9 p:^)^p>^§ 

±§|Sif^##:Ji5 9{Cj:oT«^$tl^aM^ (Pp Pg) $:?^fi^1-So 
[0 15 9] 

mz. ms siz^-t^oiz. ^mmitt^zhnz^^x. mmi^ (p^ 

. Pg) ^iffi^t5TaP^##^Ji5 7, tf'r^i|i##;Ji5 8fej:t>'±§|S^#<2|tM5 

9 (D^ti^eMmmmmizmiti/v :nymti'^tsi^^-' hmmme 3 $:?^^!g-r^ 
o z(Dt^. mMiii^ (Pp Pg) xmt)iix\^r£\^^m^(D^mmnM4: 2^4 4 
%mimmmzm^ti^t)K ^mmmm4 2^4 4it. mmit'i^^mmmxm^ 

[0 16 0] 
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MISFET (SVp SVg) (^>!f- h«1i6 6 ^VnT. S^l±iC 

[0 16 1] 

7 0$rF^>rx>y5^>^t--63h{Cj:y, UMi^ (P^, Pg) ©Mffl^^Pt-S 

it9 5 ^m^t^o 

[0 16 2] 

r^lC, 0 8 6{C^fJ:e»{C, ^9 5(Z)|^aP$:^ti^^{be/U3>M7 0±tCCV 
y =foT;^fc^ii$it, ^9 5(Dmuz0^m^3iyVaym:^'^^£^¥-h3\^ 
[0 16 3] 

i!^fC, 08 7{C^^J:e){C, ^9 5®P«i|g|5(C^>ffc^y =1>I19 7 $:iIi?)iA^T- 
^<Z)^ffi$:¥Sft:tfe^. t(ftHllj!i<Z)?^^ 10)04 8-05 OlC^-rx^tCt^&o 
T, ^^b^>y3>Jl7 0$:F^>fx^y^>^fSZli:lCi:y. y-h§f$mL« 

^9 6fej:r>*cfip^^sji4 2<Dmmmn!,t^^)i-^^-)V7 4 ^m^b. 

Tx;i/-jfx-;i/7 4a)p^g|5{c:;^5^8 o >^^^*8 o ^m^t^izit 

. Mx.«>^;i/-3j-N-;i/7 4-7 9(Df^gPS:-^t^^^fci/y n>E7 3±tCXA°>y ^ 
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(S Vg) <D¥- hnme 6 m^Ml S FET (TRj) J: tJ^lgi&M I S F 
ET (DRp {Ci^ii0n^M^#^M^l 4 (V-X * feti K l^-T » i:> « 
MIS FET (DRg) ®>y^- hm^7 Bil*^^V^^C«^^I^^Cg^M$4^■5o 
[0 16 4] 

*IIJg®?^M{CJ:tlli> liMMISFET (SV^ S Vg) a)y-hmM6 6 
[0 16 5] 

|g8 8«. :^MM(DmM<D:^'^V-\z)l(D^mM. 08 9 1*, g|88(Z)A-A* 
[0 16 6] 

|$|Bgf2 9lC5^-r<}:e)lC, ^Sg(D?^^l®>l^U-fe;i/li. ISfMMISFET ( 

SVp SVg) h«@6 6 (Cg^^$tV<5>^'- h§[^mbm^5 1 $:gI(DX 

\^iz^m^^t^mm0^mj'^^-yxm^bx\^^o 

[0 16 7] 

\^(D^m^i<^<-t^Zti)^X^^o 3tllCiy, iNIMM I S F E T (SVp 
SVg) 0m^^i^^<X^^(DX. ISIMMISFET (SVp SVg) CO F 1/ 
^ynm (Ids) 5:Jif:^-tSr il^'^-e^^o 
[0 16 8] 
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4«, >?f- N^I^mbmas 1 $:J|i!il/TTMcDcf>r^#«M4 2, 4 3 CD^®(C 

(DiHrnizmm t - h 51 1 m L/«^ 5 1 (Dmmizmm-t^o 

[0 16 9] 

fes. 09 o{c^-tj:^fc, :^mm(Dmmt. mm^mmi tut. ^^mmmm^ 

2, 4 3^t>*y- h5(tfflb«^i5 1 a, 5 1 b(Z)^ffiA°^->7b'JM^-5J^^ti 
, I^DT'fe^o 09 Oii||Se(^0^,l(Z)04 8tC^^/j;U, 0 9 UiHigCD 

?^ffii(Z)03{c^/;S;^§o 

[0 17 0] 

09 O&tJf09 UC^f J:e){C, >!f- h5ltmb«^5 1 a, 5 1 b tt, MM 
MISFET (SVp SVg) 0>^~hm^6 6 (H 2 U 3 >M 6 5 ) 

tmum^s la, 5 1b tmrn-t^o)!:'. aitmumMs i a, 5 iht. m 

MMISFET(SVp SV2) (^>!f-h«@6 6 (H 2 U 3 >Ji 6 5 

§:InI±-et^„ haf^ffibm@5 l a, 5 1 b i:, 5 5 iitiiie 

tiTVN^o *^S6(^?^^(Z)$g5txsii^®e^{ciiig0?^^i iim^T-fe-s 

o 09 2-094{c, ^mmommo^mitJim^B-tmmmmm^^t. 092 

liUMoDSB 1 00 3 0 {c^jcg 0 9 3 },tMi^(Dj^M 1(00 3 1 icjy-j^s 0 
Q 4ltMM<Dj^mi(Dm3 2KMl^-t^o 09 2. 0 9 3 IC^t" J: e) fC, h 
?l^miym^5ia, 5 1 bJC;?.;i/-5iN-;i/5 3;{)^J^^$n> 09 4iC^fJ;e) 
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i>«@5ia. Sibil, zf^^^ 5 titmmm^^^^^^'^^ i^^y^-jv:^^- 

[0171] 

m-^n. m:^<Dmmi)mmj - ]=^Bizm%mizmm^t\'^o -t^t)-^, mimm 
m^Rnm2mMm^\t. -^®^^7-fa, Br^{c#in$ti, ^^u-t;!/© 

Jl<fc^;=fo^«^(D]gv^^fbs/U3>M4 9T'«^LTvxs0T\ mMm^m:k-t 

[0 17 2] 
[0 17 3] 

mmui sFET^^-t^^mii^mmizmMx^^ztit^otx^^ji\>\ 

[0 17 4] 

tfc, |f^lall^fe®?^M^cfev^T^^b^c?^fi^:&^S^i, mmm i s f e T^r^tt- 
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[0 17 5] 
[0 17 6] 

1. MISFET (DR^, DRg) MMM I S F E T (SV^ SV2) t 
^^L. frflBMISFET (DRj. DRg) it. ^##:S^S(7)iM{C?^fi&$ tl, 
MIBMISFET (DRp D Rg) (D±S|5tC^i^|^ ( 2 0 , 3 0) $::ft^bT^M 

M (4 2, 4 3) tim^^u. mm^mm (42. 43) (D^mizmummui 

SFET (SVp SVg) Tb^J^fiSi^tl-So 
CO 1 7 7] 

HIMISFET (DRp feJ;t>*||lil§5MI S FET (SVj) ^2M 
I SFET (DRg) fc<i;tJ^I|2MMMI S FET (SVg) ^J^i'^^MM"^ bT ;i 
^U-fe;v5:mi/. ItflB^MI^ (4 2, 4 3) J: 1 j:tJ«l|2M I S F E 

[0 17 8] 

MH^Ml^tt^>^Xx>ll§:^b, B^IBISfMMI S F E T iiffflB^? 

ymtitAvrm (4 8) $:/rLTm^e«f{c^M$4x§o 

[0 17 9] 

^Ml^ (4 2, 4 3) ±IC, ISEMMI SFET (S Vp S Vg) 

t-5o *fe> AUTM (4 8) ^iftbX^mm (4 2, 4 3) 0±i|5tC^>Uil> 
rnvm^-^ntcLmMMI SFET (SVp SVg) Sr^fStSriltCj:*;, MI 

[0 18 0] 

2. (a) MISFET (DRp D Rg) il, ipg^MM I S F E T (SVp SVg 
) t^^b. ISflBMISFET (DRp DRg) li^ ^^#:««(Z)iMlC?^^$ 

lalBMI S FET (DRp DRg) ©±g|S{C,|fe« ( 2 0 , 3 0, 4 9, 5 
2) ^:ftLXm^-^nr:imMMI S FET (S Vp SVg) h (64,6 

5, 6 6) It. (GA. 6 5, 6 6 ) a)TgPT'Tjia)^«lli ( 5 1 , 
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5 1a, 5 1 b) JCS^6<I{C^M$tl-5Z:i:T% aalEMI S FET (DRp D 

Rg) <D^-h (7B) xttKu-r> (14) izmnmizmm^n^. 

[0181] 

(b) MI S FET (DRp DRg) mm.MI S FET (S Vp S Vg) t 
^^h. itffBMI S FET (DRp D R2) it. ^##:S«®i®{C?^^$ tl, 
i&IBMI SFET (DRp DR2) a)±a5lCi|fi^J^ ( 2 0 , 3 0, 4 9, 5 2) 
&:^UTl«tHmMMI SFET (SVp SVg) *^?^fi&$4x, ffflBM I S F E T 

(DRp DRg) (7B) XliFl/-r> (14) i:, laiaMMM I SF 

ET (SVp SVg) ©y-h (6 4, 6 5, 6 6) i:(Dr^(Z)«SSA::?>tt, mm 

m(51, 51a, 51b) ^^bTlrflBStMMI S FET (S Vp S Vg) <3D 

y-h (6 4, 6 5, 6 6) (Drm^m&Lxm^^ti^o 

[0 18 2] 

(c) MI S FET (DRp DRg) MMM I S FET (S Vp S Vg) ^ 

IfflBMISFET (DRp DRg) li> ^^#:S«(7)i®{C?^fig$ tl, 
lalBMI SFET (DRp DRg) <^±SlJ{C$e^Jli ( 2 0 , 3 0, 4 9, 5 2, 
5 4) ^iffLX. ItflBMISFET (DRp DRg) ®>?f- h (7B) XliKl/ 
>r> (14) lC«^6«;{C^^$tlS^SM (51, 51a, 51b) 
. Mta^mM ( 5 1 , 5 1a, 5 1 b) (7)±ai5JCtffia|gfMMI S FET (S 
> SVg) Itfia^SfMM I S F E T (SVp SVg) (Z)^- N (6 4 

, 6 5, 6 6) li, -b--r K':7:t-;i/x^— 9-^^{c?^^$ti, A^oiata^mm (5 

1, 5 1a, 5 1 h) izm^mzmm^ti^o 

[0 18 3] 

(d) MI S FET (DRp D Rg) i:> IgfMM I S FET (S S Vp 
^^t, ItjlBMISFET (DRp DRg) ^#^*iS«a)iffi{C?^^$ tl, 
l&SaMI SFET (DRp DRg) (Z)±BMCiiieii^Jl ( 2 0 , 3 0, 4 9, 5 2) 
^iffLX. IfflBMISFET (DRp DRg) (7B) XttKU-r> ( 

1 4) izm%&3izmm^ti^mmm (51, 51a, 51b) ^^mm-^ti. mm 

mnm(5 1. 51a, 5 1 b) (^±^{Ctff|BII^MMI SFET (SVp SVg 
) ftfSBMMM I S F E T (SVp S Vg) (Z)>^f- h (6 4, 6 5, 
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6 6) li, eBif^6<iJci$fH#m)i[ (5K 51a. 51b) Kn^mizmu^ 

[0 18 4] 
[0 18 5] 

(a)-(d)Jc^VNT, ItrSB^mH (5 U 5 1a, 5 1b) (D±mzmmm (4 

9, 5 2) $:^LTt&fHMMI SFET (SVp S Vg) MlHM 
MMI S FET (S Vp S Vg) <^)'!f- h (6 4, 6 5, 6 6) \t. -b->f K'^^:4• 
-;^X/<— g BlE^WfC^^S tlfcH 1 H (64) tf^zm (6 5) S:^ 
t«IB^im (6 4) {Cga^-^6^fC|fffB#«]^ (5 1, 5 1a, 5 1 b ) 

^p^ti, trftHii2ji (6 5) it. ^(Drm^x^mmmmm (51, 51a, 5 
lb) izmumizmm-^ti^o rtiiccty, ^^u-fe;i/if>fx?:^/hT'^So 

[0 18 6] 

ItfiaiiMMI S PET (S Vp S Vg) 0>!f- h (6 6) :/^^2 8(D± 
aPiC, ^ 2 8 ^ttJf|«fga^tMM I S F E T (SVp S Vg) C^^- h (6 6) 

tit. ^^m^izmr^^^oizmm-^n^o rtvfc^u, ^^';i2;KZ)4ttt$:(pj± 

•et-Shh^jiC, ^^»J-fe;b-!^->f X$:M/hT'^-5„ 
[0 18 7] 

3. MISFET (DRj, D Rg) il, MMM I S F E T (SVp SVg) t 
MfSMISFET (DR^ D Rg) tt, ^##:^«®±M{C?^^$ tl, 
t&SBMISFET (DRp DRg) (D±mKmmm (2 0, 3 0) $:/rbT, Itf 
IHMI SFET (DRj, DRg) h (7B) X«Kl/>r> (14) IC«^ 

6^{Cg^M$tl§^l^«]l (4 2, 4 3) talB^l^aH (4 2, 

4 3) 0±mz. mzmnm (51, 51a, 51b) ^^j^^^^ti, tffiBii2# 

«||g(51, 51a, 51b) (D±miZ. mmmMMl SFET (S Vj, S 
) ff^m^^tl. ffflBMMM I S F E T (SVp SVg) <D^'- h (6 4, 6 5, 
6 6) ii, Brj|am2#mjl (5 1, 5 1a, 5 1b) lC«^6<;{Cg^g|$ tl, l&IB 
MBISIMMISFET (SVp SV2) a)K^>f> (5 7) ii|&tBm2#mM ( 
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5u 5 1a, 5 1b) %:iff^-fizmumimnm (4 2, 4:3)izm^mKm 

[0 18 8] 

tr^, mmm2mmm (5 1. 51 a, 5 1 h) <D±mizmmm (20. 30 

. 49, 5 2, 5 4) ^ifrbrmtmmMl SFET (SV^, SVg) ti^^^-^ 
tl. KflBlg^MM I S F E T (SV^, SVg) (O^-h (6 6) tt, i?--r K'^7:r- 
;I/X/^:— & aM^etTfC^^^^tlT^^ 1 M (64) tf^2m (6 5) 
. tulB^lM (6 4) {Cga^^6^{CtfftH^2^«M (5 1, 5 1a, 5 1b) 

j5)^igp$ti, mtm^m (6 5) \t. ^0r^mx'mmf^2mmm (51, 51 

[0 18 9] 

mmmimmm (42, 43) tt^>^xx>^(Z)^MET'«figsti. mtm 

2#mM(5 1, 5 1a, 5 1 b) ij:i/Un>E-e«fig$4x, ffjfHmi^mm ( 
4 2, 4 3) ti, AUTj^ (4 8) klftbXmBmMMI SFET (SVp S 

Vg) oy\^v>(y (5 7) icm^e?nc#i^$ti-5o ztiici:*;, >i^yi2;i/®iRF 

[0 19 0] 

lafBUl^SE (4 2. 4 3) i:|^M(^#«)^T% MJaHimfflMI S F E T ( 

Qp) (D^-v (7c) ;5:t>*Ki/-r> (1 5) m^n%m\z^m^^m%m: (4 

6, 4 7) A^J^fiKStl^o 34xiC<fcU, Miaiaii^§:«^t- "SMI S FETr^®« 

^fi!;g^i^®ifi;gS:ioi±"e^, itm^>fb*^«rigi:^-5i:i:=foic, misfet^ 

[0 19 1] 

4. MI SFET (DRj, DRg) MMM I S F E T (SVj, SVg) il 

S:^b, t&IBMISFET (DRp DRg) li, 4^^^«^(^±®tC?^^$ tl, 

ItflHMI SFET (DRp DRg) h (7 B) ^t^K^-f > (14) 

§:m^6^JCg^i^-t'5^«M (4 2, 4 3) fiK l&IHM I S F E T (DRp DRg 
) <D±S.lC|gi^Jl (2 0, 3 0, 4 9, 5 2, 5 4) ?:^UT?^^$4x, S(jHB# 
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mi^(4 2, 4 3) 0±S{C, tfftBIStMMI SFET (SVp SVg)*^?^^^^ 

mmmnm (4 2, 4 3) tmM(Dmnm: (4 e, 4 7) t\ lyiBMiaiai^ 

MMI SFET (Qp) (7C) ^r^Klz-f > (1 5) P4$:m^6UlCg^ 

il^'t-5#SI^;b'^?^fi^$n^o ^tl{Cj:U. MiaHIS&^rit^'tSM I S F E TP^CD 

m^mmm(D!^^m^\^±'v^. mmmitti'^'^mti'^^tt^K. misfet 

[0 19 2] 

mmmmm (42. 43) (i^>^'X7^>^(7)^M]^T?#^$ti, laia^mE 

(4 2. 4 3) It. A'yT]l(4 8) ^rt^M^TltffBlgfMM I S F E T (SVp 

svg) (DFi/-f> (5 7) izm^mzmm-^ti^o zniz^^j. ^^uiz;i/(D 

[0 19 3] 

BtfiaiStMMI SFET (SVp SVg) (7 0, 7 2, 7 3, 8 

1) ^ifti^x±mmnM (8 9) mm^mmmM (8 9) icj:y, 

laiBMiaiaie&MM I SFET (Qp) O^-h (7 C) ^U^Kb-f > ( l 5) P4 

^m^6<iicg^^-r<5iBi^ (8 9) z(o^^iz. ^w^^m^t 

^Ml SFETm<7)n%^mm^. I^MMISFET (SV^, SVg) iy^feT 
§NC?^^$tl<5:/^^*2 8&D^^«JlT?fe-§>ctiP^#«M4 6, 4 7 T^^f e) i: =fe 
tC, IStMMISFET (SVp SVg) J: U %±gPlC?^^$tl§ H 1 

t>'^2^M@d?^M$:MVNT^T-5:ii:{cJ:y, mm0^^m^\^±-V^. m^mit 
MI SFETr^0g^M®m$:{SM-e^, ISl^CDijf^X If - K(«I± 

[0 19 4] 

5. MISFET (DRp DRg) i:> MMM I SFET (S V^, SVg) 
falSMISFET (DRp DR^ tt, tl, 
ItftBMISFET (DRp DRg) (7)-!^- h (7B) XttKb>r> (14) IZM 

%mzmmt^mnm (42, 43) i)\ mmmmui sFET(D±mzmmm 
%:iftbxm^-^ns mmmmm (42, 43) (D±miz. itfiaitMM i s f e t 
(sv^, svg) fj^m^^n. mmmni^ (42, 43) i:, laiaigfMMisF 
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ET (S S Vg) 0¥-hmm (5 1. 5 1a, 5 1b, 6 6) illi, falB 

m^Ml S FET (S Vp S Vg) ^W.O^^Bm (70, 72, 73, 81) 

m^^tit^i^m^ (7 4) (c^vxT, MfBg^Ma (7 4) Ktmjhtnr^zf^v 

[0 19 5] 

::^5^8 Ott-:^5^*2 8(Z)±g|J{c, ^^^2 8 i:::^^^8 o 5|2®e«r{cM 

^ ^ U -fe ; 1/ -b- >r X H /h ^ -5 „ 
[0 19 6] 

iuiB#«)i(4 2, 4 3) tmM<Dmmm (4 6. 4 7)t\ Mjaias?&fflMi 

SFET (Qp) (7C) ^t>*Fl/-r> (1 5) ^§:«^6«f(Cg^^-r <5 

mmm(4 6, 47) rtitciu, Mjams^sriifig-t-sMi sf 

[0 19 7] 

^ (Pp Pg) ^C?|^^!K$4^fcV-X (5 9) , ^^:^JVmm (5 8, S^) feck 
t)fKb>f> (5 7) lalS^M^ (Pp Pg) (^tlMaPlcy-h,1ifii^Jl (63 
) $:/M.T0fi^$:nfe>f- N«M (6 6) t^^L. 

mtmMi^ (Pp Pg) lii'Un^E-ei^figSti^, 

[0 19 8] 

^#^S^<©±®{CM I S F E T (DRp D Rg) ^m^t^JMt. 
trflBMI SFET (DRp D Rg) <D±iS{C$e^ll (20, 30, 49, 52 

, 5 4) ^iTLX. ItflBMI S FETCD^- h (7 B) XttKl/>f > (14) \Z 

n%m\z^mir^mnm: U2, 43) ^r^fi^-r^xsi:, 

BatB^«ll®±S (4 2, 4 3) {C, ISfMMI S FET (S Vp SVg) 
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fffiBistMMi sFET (sv^, svg) ^mommmcio. 72, 73, a 
1) izmm^ (7 4) ^m^t^xmt. 

mtmm^ (74) {c>^^^* (so ^mibTht^ztuz^^j. mmmm^Piv 
> itfE^mn (4 2. 4 3) ts mmm^MisFET<D^-hmm (51, 5 
la. 5 1b, 6 6) t^m^mzmmt^xmt. ^^tio 

[0 19 9] 

iuia#m!i (4 2. 4 3) tmrnoymnm (4 e. 4 7) t% Miaiiii^MMi 

SFET (Qp) (D^^'h (7c) ^t;Fi/-r> (1 5) m^n%mizmmt^ 

mmm (4 6. 47) tf'^j^^^ti^o rtltcj;^. ^^U-fe;i/i^>fX$:li/hT't 

So 

[0 2 0 0] 

[0 2 0 1] 
7. ^##:^gCD|gJi;^^T'feoT. 

^#^S«®±®tCMI SFET (DRp DRg) $:?^^!g-t-5X^h, 
liffHMI S FET (DR^. DRg) (^±aP{C$e^Jl ( 2 0 . 3 0. 4 9. 5 0 
. 5 2)$::^UT. Kl/>r > • ^•v:^^;i/ • y-X^^-5^#f*:]l (5 7. 5 8. 

5 9) (6 1) ^m^-t^xmt. 

m<o>^'^v'fmm.'mo^mmz:r.v^y^7.vvnm: (losa) $:if>f 

trf la X 5^ > y X h §: X h A- (C M V > T , ItflBM l^^i^l^;^ n^^v^ 
Wm. (5 9) $:r^n-tS^m (8 2) SrJ^fig-reXSi:. $:-^tfo rtlfCi:*; 
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[0 2 0 2] 

8. -McDm'^y'-^BtU- rah(Z)x^§P{CiHfi$nfcl|l fej;t>*^2 
^jiMISFETi:, m j3J:t>*^2|gi&MI S FET^. ^ 1J3 J: 2 MM 
MI S FETi:$:^ix., MSaH 1 lgl&M I S F E T J: tKlff 121^1 i£iEM I S F 

mmmii5^xj^m2mmMi sfet^, mmmii^^xj^m2mmMi sfe 

mmm 1 iB^xfm2mmMi sfet«, mBmiiB^t^^2^mMi sfe 
Tt. mmmi^^rj^m2mmMi sFET®^ti^nj:y%j±^ic?^^$n, 

m2mMmcm^-^tit^if-:7.. ^-^^jmmis^z^i^u^yt.. mm^2mM 

[0 2 0 3] 

irffHH 1 Ikj^m I sFET(Z)y-x, ]^ y^-ijizn^mizmm-^n^m 

[0 2 0 4] 

man 1 fe4:i)^^2^jiiM I s F E Ta)-eti-?'ti(D>5f- hmmizm%mizmm 

[0 2 0 5] 

Kfiaii 1 J: 2 mmu i s f e t (D-e y - 7. icm^e^iic^i^^ ti 



7 2 
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[0 2 0 6] 

I: (Z)r^^c^^^T'|| 1 IRIICE^ L T v^ -5 „ 
[0 2 0 7] 

[0 2 0 8] 

[0 2 0 9] 

^jiMISFETi:, ^1 fcJ:tJf^2i^lfMI S FETi:, ^ 1 i: t>*l| 2 MM 

MI sFETt^m^. mmmimmui sFETis^wsBf^immui sf 

ETt. trffHII2l|gi&MI SFETJ3J:t>*laIHII2MMMI SFETtti^^m^ 
^ L ^ ^ U i2 ;i/ ^ -r -5 ^#i*;f B'lS^fi 1? & o T . 
ffffa01^J:tJf||2^MMI SFET^, ffflBm 1 J: tKH 2 Igg&M I SFE 

ItrlBUlliMMI SFETli. ltffB^2|gi&MI S F E T(D>f - 

fi^^nfcv-;^, 5^-v:^^;i/liiiJ3i:tJJKi/>f >h> Miami ^Ji#:®MMgPJC/f 

t&iBm2lt§l!MI SFETtt, ttflBlll Igl&M I S F E T(Z)y- hm^(Z)-5Sg 
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[0 2 10] 

sFETm^mmt. mmf^zmmui sFETRWsmm2mmMi sfet 

[0 2 11] 

1 1. -M<^mm^y'-^mtu-mt0^mmcmm^tir^mii5^xj^m 

2^J^MISFET^, mi fc<kT>*l|2|gmMI S FET^, H 1 i3 J: t>*ll 2 it 
^MI SFET^5:^i;t, laiam 1 Igl&M I S F E T ^ i: tJ? MIBH 1 iiiMM I S 
FETil, |ffiai|2l^|&MI SFETfei:tKt&fBII2*8fMMI SFETi::ft«3^^ 
t ^ ^ U -fe ;i/ ^ 1 6 4^##:iB'li^tt'e S> o T , 
iUMa^lfeJ:l>*ll2fejiMI SFETi:, lalBH 1 ^3 4: t>*^ 2 |gi&MI SFE 

frrfBUl ^J;t>'ll2|^MM I SFETli, faiBm l ^ ^ t>'ll 2 ^j^MI SFE 
Til. trfiaHl feJ:t)^ll2|gi&MI S FET<^)-etl-r4^J: U *;±gP{C?^^$4x, 

i&ia^ 1 mmu i s f e ti*, mm^mi^m^<D^mKm\s.f£:^\^Km^t^ 

lafB^imMMI SFET(Z)Kl/-r>i:. l&SBm 2 |g|&M I SFETCD^-h 
IfflB^ilgl&Ml s FET(Z)Ki^>f >i:t±> H i t^I^^SM?:/^bTS 

fffiail 2 iligtMM I S FET® Kl/-f lulBH 1 HEStM I SFET©>!f-h 

mmt. mum2mmMi sFET<D\^v^yii\t. m2fpmmnM^iftbxK 
i&iBHiigfMMi SFET (Dm i¥-\>mmit. mmm i hmmtm-t^ 
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[0 2 12] 

tit. m-(DmmMizj^^-^tix\^^o 

[0 2 13] 

i^MMI S FET® KU-f >htuiail2Efir^#mji^OP4lC||2/'^-'J rM;^)':?^^^ 
[0 2 14] 

t&faH 1 =}; t>*ll 2 cfip^^MM ^ > ^ U , SfffBH 1 J: t>*ll 

[0 2 15] 
[0 2 16] 

itfiam 1 mmu i s f e tcdh 1 >5f- hs^i*, ^©T^sgaPT'iaiaii 1 h 
^\^BiLmmtm%mizmm-^ti. mBm2mmMi s FET(D^2y- hmm 

[0 2 17] 

mmmimmui sFET(omi^-hmmi^^xj^mmm2mmMi sfet 

[0 2 18] 
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$: ^ f -5 i: IB g $ tl T V N -5 o 
[0 2 19] 

[0 2 2 0] 

mum 1 h 51 1 ffi tsmtt> mtm i mmi^f^o^mmrnxmnm i «imm i 
sFET^mi^-hmmtmhxia*). mmm2^-hm^mLmmit. mm 
m 2 mMi^cDmmmxmmm 2 mmu 1 sFET(Dm2^'-hmmt.mbx\>^^ 

o 

[0 2 2 1] 

t-mzm^^nxis''). mmm2^'-h^\^w,bmmit. itfiH^ 2 ^^mm i s 
FET(Dii2>5f- hnmt-mzmm-^nx^^^o 

[0 2 2 2] 

i^(Dmm3(DMm^mt}^oizm^-^nx^^^o 

[0 2 2 3] 

mm^nr^-yv-^'^ ]^'mtxm^^t\^x\^^^. 

[0 2 2 4] 

l&S3Sl^i:y^ll2®jiMI SFETi:, ff/SBH 1 4: t>*ll 2 IgiifM I SFE 
Tli, n5^-\^:^;i/MMI S FETT'^^^n, ftflBm 1 i: 2 |g£MM I S F 
ETii, p^^1^;i/iS[MI S FETT'#fig$tlT^>S. 
[0 2 2 5] 

1 2. -M<Z)^BMttx-^^i:^- K^iicD3^||gi5{ciBg$ti;^mi fe<fctJfm 
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2|ii^MI SFETi:. ||l^j:tKI|2|g|&MI SFETh, ^ 1 j3 i tJ^ H 2 |gf 

MM I SFET^^r^ix., lafHH 1 |gi&M I S F E T ^ J: t>*trjf 1 «M I S 
FETil, B&iail2|gi&MI SFETlS^nm^mzmmUI SPETti)^^^ 

mmm2mmMi sfeti*, mB^mii^mu(D^mzmw.t£:^mzm^t^ 
fej:r;ii2igiftMi sFET^mmt^xm. 

(b) Ma^lJ3i:t>'m2^illMI S FETilMe^l fe<i:t;^2jig»;MI SF 

ET0±miz. mm^^mmui sFET0^'-hnmt. mB^immui s 
F E TCD F i/-f > $:m^fi?f{cggi^-t-5^ 1 ^^mmnM^mmv. mmm i igrn 

MI SFET<D¥-hnmil. ttfsB^ 2 Igg&M I S F E T0 K l^-f > 

( c ) mmm i is j: 2 ^mmnM(D±mizm 1 isfei^ii u thi ^ j: tj^n 

(d) mm (c) xgoD^, iafa0i^j:t>'^2>5f-H?i^aium^®±gi5icm 
mmui sFET(D}^u^ytWim^i^mmnMt^m^mizmi^b. mmm 

( e ) ifffan 1 mm^(fymm.mz^'- vmmW:^irhx^^^nt=.mmM 1 wm 

MI sFET(Dff-vmmhmumi^''V^\^^Lmmh^n%m\zmmh. 
mmm2m.m^(Dmmm\zff- vmmW:^ithx^^^i[\,f=.mum2mmMi s 
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(f) mmmi^-h^\^ii!,bnm(o±mz. t^umi^-hm^mbmmtws 

2 ^mmnm t icmtsj: o Km i mm^i^m^ b x^coinmzm i 
^m.i^j2,^. iffiaii2>y- h5i#mbmM(D±astc. i«iaii2>!f-h§i^mb« 

[0 2 2 6] 

mm (d) xmt. mmmimmmt. iuia^ij3j;t>'^2>!f-h5[^mbm 
mt^mom2 mmm ^m^t^xmt. mmm 2 mmm t mmm 1 .life^m ^ 

^xmt. mn^mi^j;:v^m2mt:i(D\H3KmmM^mibihtixmt. mmm2 
mmm<D±mKmmm i^^xfm2 mmii^^m^-t^ ztiz^^x. mmm 1 m 

mmzm^-^nr^mmm 1 mmu isfet© Ku-r> tmmm 1 cf^r^^sM^i 

Irff U T M ^ Itff an 1 P P^gp © i: 5: :fM> T S^aiJ {c g^M b . Iff f a 

m 2 ^jgf*:tc?^^$ tii^ctffiam 2 mMM isFETcoKb-o tmmm 2 tpmm 
mm t^mm^^v rm tmmm2rmo)[fim(^mmM t^ifrLxmnmzmmt 

mm (e) jimit. mmmiii5^xj^m2^-h^\^ii!,bmmt. mmmii^^ 
nm 2 mu\H(jymn,mis^mmm 2 mmm\z j; -^xnt^titz-^^rnxmrn^m^mm. 
^m^mthz tK^^x. mmm 1 ^ j: t>*ii 2 m.mwo^'tn'eMmm.mzm 
m^- hmmm^j^mthxMt. mm^mwmm±.KmmLt:Lmi^-vn.m 
m^^:^v^y ^* hxmmm 1 ^ i: t>'n 2 ^m^® ti^tK^MMgpicn 1 ff- 

h -5 ^ . fa tan 2 ai^M X f - > L T la tan l^^^m 

2>!f-h?[^mb«^s:^mt-sxsi:, itffa^##:»«±tciiiibfen2>^f- 

h«W3^^$:x^y5^>^LTBasan h«MM7b^?^^$tlfel&tan 1 S JitJ^ 



ffiiiE#2 003-3011596 



#2 002-224254 



[0 2 2 7] 

imMUl SFETt. m fcJ:t?ll2|gi&MI S FETi:, Hi j3 i 0^11 2 it 

MMi s¥ET t-^m^. tfffa^ 1 igmM I sFETi^^nrnt^mimmAi s 
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(a) ^mi^mu<D^^(Dmimmcmii5^tj^m2m.mMi sFETt. m 

fej:U^I|2|giftMI S FET§:?^^-tSX^, 

(b) |rjfBlllfeJ:t>*S2^J2|MI S FET^ttflH^l feJ:t>*S2|gmMI SF 
ET(D±^IC. iuiaH2|gi&MI SFET0y-h«^i:, MIBH 1 Igi&M I S 

FET(D\^v-(yt ^mn.mizmmt&^ i cfr^^m® $:?^fi^b, sffsaH i mm 

MI SFETCD^'- trffaH 2 IglfM I S F E F l^-f > h 

(c) I5IB (b) X^OD^, ltflBlllS3J:t)fH2cf»IS^mJia)±aPlC||l^i:t; 

H 2 mMii^^m^ir^ ztiz^-DX. mM^ i «ji#:(c?^fi^$ nfeii i mmu I 
sFET®Ki/>f > ^i&ia^ 1 fpmmnMt ^m^mizmmb. laiBH 2 aji^ 
ic?^fiK$tife02it§5[Mi sFET<D\^u^ytmmf^2fpmmnMt^n%m 
izmmt^xm. 
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1 ^mi^mwi 

2 ^^-i^ii^ 

3 miti/Vnym 

4 pM'^x;!/ 

5 nM'i':!!;!^ 

6 mmm 

7A, 7B >?f-h«^ 
7n nM#^^S/Urz>|^ 
7p pM#^^S/Un>l^ 
8 m^ti/Vnym 
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9 n-m^mi^mm 

10 p'm^mmm 

15 p"^M^#^ll^ (v-^. Ki/-r» 

16 a. 16b yyi- h\yi?7^hl^ 

1 7 C oil 

18 C o ^> U KM 

19 M-ffc^^Un^jl 

2 0 WlitiyVnym 
2 1-27 =r>^ ^ 
2 8 

2 9 mtt/Vnym 

3 0 m-ftS/Un^li 

3 1—3 7 m 

4 1—45 cff|iS#MM 

4 6, 4 7 n 1 mmm 

4 8a WNM 
4 8 TM 

4 9 g-fte/Un^H 

5 0 #5g^i/y3>ll 

5 1 ^-hBi^mbmm 

5 2 ^^t:s/Un>E 
5 3 x;i/-3j^-;i/ 

5 4 9- 

55 a #^^^>U3>E 
5 5 ^5 y 
5 7 Ti5^#f*^M 
57p pMi^VnyB: 
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5 8 tp^ij£##:M 
5 8 i i/VziyB: 

5 9 ±SP4^##:M 
59p pMi/Uu^H 

6 1 mitiy'Jnym 

6 2 miti/vuym 
6 3 y- hmmm 

6 4 mi^m^BiyVnyM 
6 5 m2#^^i/Uii>M 

6 6 >!f- hmm 

7 0 M^bi/Un^E 

7 1 -b->f F':7;r-;i/x/^--y- 
7 2 Mffce/Un>jl 

7 3 ^^bi/U3>E 

7 4~7 9 

8 0 

8 1 mity^jnym 

8 2, 8 3, 8 4 X;i/-/J\-;i/ 
8 5 

8 6 mityvnym 
8 7 i?{b^>ua>m 
8 8 mmm 

8 9 ^2 ®@B?^ 

.90 (vdd) mmn&m 

9 1 (vss) mmm&m 

9 2 ^l^mtiB^ 

9 3 mmm 

9 4 12^^ 
9 4a mo 
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9 5 It 

9 6 ^-h5[^mb«M 

9 7 miti/Vnym 

10 1, 10 2 ^^bi/U 3>H 

103 #M^^>U=l>M 

104 m^ti/V^yB: 

10 5 m 

10 6 :7:!|- h L/^/X 

107 y-hm^ 

108 ^^bi/U3>J^ 

10 8a -y-^r K':7:i--;i/X^-i^ 
10 9, 110 mitt/V nyB: 

BLT, BLB mn^^-^m 

DRp DRg Igl&MISFET 

MC jjl^U-fe;!/ 
Q P p ^ ^ :^ ;i/MM I S F E T 
S V^, SVg |g£MMI S FET 
TRp TRg ^j^MISFET 
W L 9 - 
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